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**  Omnef  ret  creatje  lunt  diTinc  Mpientiae  et  poCentiae  testes,  diTitisB  felieitatis 
human* :— ex  harum  usu  bonita»  Creatoris ;  ex  pulchritudine  tapientia  Domini ; 
ex  oeconomii  in  consenratione,  proportione,  renovatione,  potentia  majestatis  elacet. 
Eanim  itaque  indagatio  ab  hominibus  sibi  relictis  semper  aestimata;  Hverd  eruditis 
et  sapientibua  temper  exculta ;  maid  doctit  tt  barbarit  temper  inimicn  fuit'* — 
LiNirjBUi. 

•  •••• the  syWan  powers 

Obey  Mir  summons ;  from  their  deepest  dells 

The  Dryads  oome,  and  throw  their  garlands  wild 

And  odorous  branches  at  our  feet ;  the  Nymphs 

That  press  with  nimble  step  the  mountain  thyme 

And  purple  heath-flower  come  not  empty-handed^ 

But  scatter  round  tm  thontand  forms  ntnute 

Of  TeWet  moss  or  lichen,  torn  from  rock 

Or  rift«d  «ak  or  casern  deep :  th«  Naiadt  too 

Quit  their  loved  native  stream,  from  whose  smooth  face 

They  crop  the  lily,  and  each  sedge  and  rush 

Th«t  drinks  the  rippling  tide }  the  froi en  pole*. 

Where  peril  waits  the  bold  adventurer's  tread, 

Tbt  bvmfaig  saodi  of  Borneo  and  Cayenne, 

All,  all  to  us  unlock  their  secret  stores 

And  pay  their  cheerful  tribute. 

J.  TATLOft,  NmBkhf  1818. 
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I. — Biological  Contributions,  By  George  J.  Allhan^  M.B., 
P.R.C.S.I.,  M.R.I.A.,  Professor  of  Botany  in  Trinity  College, 
Dublin^  late  Demonstrator  of  Anatomy  and  Conservator  of  the 
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[With  two  Plates.] 
[Continued  from  vol.  xiz.  p.  370.] 

No.  III.  Description  of  a  new  Genus  and  Species  of  Entomostraca*. 

The  interesting  little  Crustacean  which  forms  the  subject  of  the 
present  notice,  though  apparently  extensively  distributed,  would 
seem  to  have  hitherto  received  but  little  attention.  The  first  re- 
corded notice  of  its  existence  will  be  found  in  the  '  Athenaeum ' 
report  of  the  Thirteenth  Meeting  of  the  British  Association  for 
1843,  from  which  itwill  be  seen  that  at  that  meeting,  Mr.  Patterson 
of  Belfast  mentioned  the  occurrence  of  a  minute  crustacean  in 
the  branchial  sac  of  Ascidia  communis.  The  fact  then  noticed  by 
Mr.  Patterson  was  at  the  time  familiar  to  me,  having  previously 
obtained  the  crustacean  in  Ascidia  dredged  in  the  harbour  of 
Glandore,  county  Cork,  though  I  had  not  till  a  later  period  paid 
any  attention  to  its  structure. 

In  letters  since  received  from  Mr.  Thompson  of  Belfast,  to 
whom  the  little  animal  was  well  known,  and  from  Mr.  Patterson, 
I  have  obtained  full  information  relative  to  the  existence  of  the 

*  Read  before  the  Royal  Irish  Academy,  April  12, 1847. 
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crustacean  on  the  coast  of  the  north  of  Ireland.  The  latter  gen- 
tleman informs  me  that  he  procured  it  in  great  abundance  in  July 
1840^  while  dredging  off  the  coast  of  Bangor^  county  Down ;  he 
thinks  that  nine  or  ten  Ascidia  out  of  every  twelve  dredged  up 
were  inhabited  by  the  parasite^  the  number  m  each  varying  from 
two  to  six  or  seven. 

In  March  1846  I  again  obtained  specimens  of  the  little  crus- 
tacean in  the  branchial  chamber  of  individuals  of  Ascidia  com* 
munis  cast  upon  the  shore  of  Dublin  Bay.  A  careful  examination 
now  convinced  me  that  it  had  not  yet  obtained  a  name  or  place 
in  our  systems^  and  that  it  was  generically  distinct  from  all 
hitherto  described  forms,  a  fact  which  the  more  surprised  me 
when  I  reflected  on  its  apparently  extensive  distribution,  and  the 
circumstance  that  M.  Edwards,  our  great  authority  on  the  Crus- 
tacea, had  made  certain  forms  of  the  Ascidia  the  subject  of 
scarcely  less  elaborate  and  beautiful  research.  The  following  cha- 
racters were  accordingly  at  once  drawn  out,  though  their  publi- 
cation has  been  defeired  up  to  the  present  time. 

NOTODELPHYS*. 

Gen.  Char.  Body  elongated.  Head  scutiform  and  bearing  in 
front  a  solitary  median  eye.  AntenntB  two,  filiform,  multiar- 
ticulate.  Mouth  with  a  pair  of  mandibles,  and  surrounded  by 
five  additional  pairs  of  appendages,  of  which  the  anterior  as 
well  as  the  last  two  pairs  are  prehensile.  Th4^ax  having  but 
two  rings  distinct,  the  anterior  one  being  confounded  with  the 
head.  Female  with  a  large  dorsal  ovi^erous  receptacle  imme- 
diately behind  the  last  distinct  thoracic  ring.  Locomotive/<?6^ 
four  pairs,  biramous  natatory.  Abdomen  of  about  five  rings, 
the  last  of  which  is  terminated  by  two  setigerous  appendages. 

Species  unica,  N,  ascidicola.     Fl.  I.,  II. 

Hab.  Swimming  freely  in  the  branchial  sac  of  Ascidia  commu- 
nis, Belfast  Bay,  Wm.  Thompson  and  6.  C  Hyndman,  Esqrs, ; 
Bangor,  co.  Down,  R»  Patterson,  Esq, ;  ^'  found  in  Ascidia  dredged 
from  a  muddy  bottom  at  a  depth  of  from  fifteen  to  twenty  fathoms 
in  Strangford  Lough,  co.  Down,^'  Wm.  Thompson  and  G.  C.  Hynd- 
many  Esqrs, ;  in  Ascidia  dredged  in  Killery  Bay,  co.  Galway,  in 
1840,  jR.  Ball  hnd  W,  Thompson,  Esqrs,  \  Glandore  Harbour,  co. 
Cork,  Dublin  Bay,  and  Southampton  water,  6.  J,  A, 

Notodelphys  ascidicoUty  of  which  I  have  as  yet  found  only 
females,  measures  somewhat  less  than  a  line  in  length  and  bears 
a  considerable  general  resemblance  to  Cyclops,  The  cephaUc 
segment  is  slightly  prolonged  anteriorly  into  a  kind  of  beak, 
immediately  below  which  is  a  pair  of  multiarticulate  setigerous 

•  From  ycoTos,  terffum^  and  d€\(f)vf,  matrix . 


Prof.  AUman  on  a  new  genus  and  species  of  Entomostraca.     3 

antennae  followed  by  a  pair  of  appendages  (fig.  3)  composed  of 
four  Joints^  the  tennind  joint  presenting  itself  under  the  form 
of  a  hooked  prehensile  claw,  and  the  basal  bearing  at  its  distal 
extremity  a  double  plumose  seta. 

Situated  at  a  short  interval  behind  the  last-mentioned  pair  of 
appendages  and  occupying  a  position  near  the  centre  of  the  un- 
der surface  of  the  cephalic  segment  is  the  mouth,  covered  by  a 
lai^ly  developed  upper  Up  (fig.  4),  and  guarded  on  each  side  by 
a  strong  toothed  mandible  (fig.  5).  External  to  the  mandibles 
are  the  first  and  second  pairs  of  maxillse.  Those  of  the  first 
pair  (fig.  6)  consist  each  of  a  flattened  peduncle  bearing  two  jointed 
rami  which  are  furnished  with  numerous  plumose  set» ;  upon  the 
external  ramus,  one  of  these  setae  is  very  large,  assuming  the  ap- 
pearance of  a  flagelliform  appendage,  and  a  similar,  though  smaller 
one,  springs  firom  the  internal  edge  of  the  peduncle.  The  second 
pair  of  maxillfle  (fig.  7)  does  not  difier  essentially  from  the  first, 
but  is  smaller  and  not  furnished  with  such  greatly  developed 
flagelliform  setse. 

The  maxillffi  are  succeeded  by  two  pairs  of  prehensile  appen- 
dages (figs.  8  and  9) :  each  consists  of  a  large  basal  joint  with  a 
terminal  articulate  stem ;  stiff  setse  are  carried  upon  the  internal 
side  of  both  peduncle  and  stem,  and  on  the  stem  one  or  more  of 
these  becomes  developed  into  a  prehensile  spine. 

Behind  the  last-described  appendages,  the  cephalic  segment 
bears  a  pair  of  natatory  feet  resembling  those  which  are  borne 
upon  the  succeedmg  segments  of  the  body. 

There  are  altogd;her  four  pairs  of  natatory  feet.  The  first  of 
these,  as  just  mentioned,  is  borne  on  the  cephaUc  segment ;  the 
second  and  third  are  supported  respectively  on  the  two  distinct 
rings  which  immediately  follow ;  while  the  fourth  is  placed  below 
the  anterior  end  of  the  ovigerous  region.  Each  of  these  natatory 
feet  (fig.  10)  consists  of  a  basal  lamina  composed  of  two  joints, 
and  bearing  on  its  distal  edge  two  rami  formed  each  of  three  flat- 
tened articulations  which  are  copiously  furnished  upon  their  inner 
edge  with  plumose  set® ;  the  setae  borne  by  the  external  edge  are 
shorter  and  not  plumose.  The  proximate  joint  of  the  basal  lamina 
carries  upon  its  inner  edge  a  plumose  spine,  and  it  is  connected 
with  its  fellow  of  the  opposite  side  by  an  intermediate  plate  which 
renders  it  necessary  that  the  motions  of  the  basal  joints  of  each 
pair  of  feet  should  be  strictly  in  concert. 

The  abdomen  is  somewhat  cvlindrical,  and  composed  of  about 
five  rings,  the  most  posterior  of  which  is  prolonged,  as  in  Cyclops, 
by  two  diverging  cylindrical  appendages,  each  of  which  carries 
upon  its  distal  extremity  four  plumose  setae. 

The  external  receptacle  for  the  ova  consists  of  a  large  dorsal 
sessile  sac,  situated  between  the  last  distinct  thoracic  ring  and 

1* 
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the  abdomen ;  it  is  slightly  lobed  posteriorly,  and  filled  with  ova 
of  a  deep  olive-green  colour,  and  in  the  angle  between  it  and  the 
upper  surface  of  the  abdomen  is  an  aperture  through  which  the 
ova  escape  at  maturity  (fig.  11) .  As  will  hereafter  be  seen^  it  must 
be  viewed  as  formed  by  the  confluence  along  the  mesial  line  of 
two  pieces  originally  distinct.  The  large  size  of  this  organ  and 
the  deep  colour  of  the  contained  ova  render  it  one  of  the  most 
striking  features  in  the  physiognomy  of  the  little  animal,  and  the 
contrast  which  it  presents  with  the  surrounding  lighter  tissues 
of  the  Ascidian  makes  the  detection  of  the  parasite  a  matter  of 
no  difficulty. 

In  company  with  N.  ascidicola  and  differing  in  several  import- 
ant particulars  from  the  latter  as  just  described,  I  have  not  un- 
frequently  met  with  two  little  Crustaceans  which  deserve  here 
some  attention.  My  belief  is  that  they  are  not  specifically  di- 
stinct from  the  subject  of  the  present  notice,  but  must  rather  be 
viewed  as  immature  states  of  this  animal.  In  one  of  them  (fig.  12) 
the  antennae  (fig.  13)  are  geniculated,  and  consist  of  a  thick  pe- 
duncle, from  which  the  terminal  portion,  which  is  subulate,  mul- 
tiarticulate  and  setigerous,  passes  off  abruptly  at  an  angle.  The 
cephalic  segment  carries  no  proper  feet,  and  the  thorax  presents 
three  distinct  rings  with  a  pair  of  natatory  feet  attached  to  each ; 
the  fourth  pair  is  borne  as  in  the  adult,  beneath  the  anterior  ex- 
tremity of  the  ovigerous  sac,  and  at  a  short  distance  behind  these 
last  is  a  pair  of  small  stiliform  organs  terminated  by  setse.  The 
last  ring  of  the  abdomen  is  bilobed,  and  is  prolonged  by  a  pair 
of  cylindrical  appendages.  The  ovigerous  sac  is  disproportionately 
large,  and  the  habits  of  the  animal  are  pectdiarly  sluggish. 

The  other  (figs.  14  and  15)  differs  still  more  firom  the  adult 
than  does  that  mst  described.  The  antennse  are  short  and  thick, 
and  not  geniculated.  The  cephalic  segment,  as  in  the  last^  sup- 
ports no  locomotive  feet,  while  four  distinct  rings  may  be  demon- 
strated in  the  thorax,  each  bearing  a  pair  of  biramous  natatory 
feet,  and  the  abdomen  would  appear  to  be  composed  of  five  seg- 
ments, the  last  terminated  as  usual  by  a  pair  of  cylindrical  ap- 
pendages. The  external  receptacle  for  the  ova  presents  itself  m 
this  little  animal  as  two  hollow  organs  perfectly  distinct  from  one 
another  except  at  their  origin.  They  appear  to  arise  immediately 
behind  the  fourth  thoracic  ring,  and  are  thence  continued  back- 
wards, embracing  the  sides  of  the  abdomen. 

The  mouth  is  provided  with  a  very  large  labrum  (fig.  16),  which 
is  prolonged  anteriorly  by  means  of  a  conical  projection  between 
the  bases  of  the  antennse.  The  labrum  conceals  two  strong  den- 
ticulated mandibles  (fig.  1 7),  and  the  oral  apparatus  is  completed 
by  two  pairs  of  maxillae  and  three  additional  pairs  of  appendages 
(figs.  18 — 20)  as  in  the  adult;  of  these  last,  that  which  im- 
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mediately  succeeds  the  maxillie  (fig.  19)  is  well-developed  and 
didactyle,  the  next  (fig.  20)  is  rudimentary. 

The  proper  feet  (fig.  21)  carry  two  slightly  developed  rami,  the 
external  of  which  bet^  some  short  stiff  spines,  and  the  internal 
is  furnished  with  two  or  three  remarkably  long  setse  not  plumose, 
with  a  few  short  ones  at  their  base. 

The  internal  ovaries  may  be  traced  throughout  the  whole  of  the 
thoracic  and  a  considerable  portion  of  the  abdominal  region,  and 
may  already  be  seen  forming  a  kind  of  hernia  into  each  of  the 
external  receptacles  (fig.  15). 

While  engaged  in  the  examination  of  the  first  of  the  forms  just 
described  as  immature  conditions  of  Notodelpkya  ascidicola,  I 
happened  to  witness  the  escape  from  the  ovigerous  receptacle  of 
ova  which  were  expelled  through  the  opening  already  mentioned 
as  existing  in  the  postero -inferior  part  of  this  organ.  Through 
the  delicate  transpiurent  covering  of  the  expelled  ova,  the  form 
and  motions  of  the  embryo  could  be  seen  within,  and  inSLeed  it 
required  in  many  cases  but  a  few  minutes  to  elapse  between  the 
expulsion  of  the  egg  and  the  rupture  of  its  shell  by  the  struggles 
of  the  imprisoned  embryo.  The  little  larva  (fig.  22)  thus  set  free 
presented  itself  under  the  form  of  an  exceedingly  active,  natatory, 
arachnoid  animalcule  with  six  biramous  feet  furnished  with  a 
pencil  of  setae  at  the  extremity  of  each  ramus ;  the  eye-mass, 
which  was  of  a  bright  ruby  colour,  was  well-developed,  and  had 
the  appearance  of  being  formed  by  the  confluence  of  four  distinct 
ocelli^  and  the  little  creature  presented  altogether  a  close  resem- 
blance to  the  young  of  Cyclops. 

If  I  am  correct  in  my  opinion  as  to  the  nature  of  the  different 
forms  now  described,  we  have,  during  the  progress  of  develop'- 
ment  of  N.  ascidicola  from  the  first  rupture  of  the  egg,  four  di- 
stinct phases;  that  a  greater  niunber  exist  there  can  be  little 
doubt^  but  at  least  four  well-defined  forms  can  with  certainty  be 
demonstrated. 

The  first  (fig.  22)  is  characterized  by  an  absence  of  distinct 
segmental  division ;  only  three  pairs  of  feet  have  as  yet  appeared ; 
these  exhibit  no  appearance  of  the  lamellar  character,  so  striking 
in  the  more  advanced  phases;  and  the  intermediate  plate  not 
being  yet  developed,  there  would  seem  to  be  no  mechanical  ob- 
stacle to  the  feet  of  opposite  sides  acting  independently  of  each 
other.  The  eyes  are  well-developed  and  already  confluent,  there 
is  no  trace  of  antennae,  and  we  have  altogether  a  form  which 
strongly  suggests  the  acaridan  type  of  the  Arachnida. 

Between  ^s  first  stage  of  the  larva  and  the  next  in  point 
of  development  which  I  have  had  an  opportunity  of  witnessing, 
a  most  striking  progress  has  taken  place.  It  is  however  almost 
certain  that  there  are  intermediate  stages  which  I  have  not  yet 
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succeeded  in  detecting.  Be  this  as  it  may^  the  creature  has  now 
(figs.  14 — ^21)  assumed  the  essential  form  of  the  adult^  the  division 
of  the  body  into  segments  is  complete^  the  antenns  have  appeared^ 
the  mouth  with  its  lip^  mandibles^  maxillse  and  accessory  append- 
ages^ have  acquired  nearly  their  mature  condition^  and  four  pairs 
of  true  feet  are  present^  the  head  is  quite  distinct  from  the  tho- 
rax^ which  presents  four  distinct  rings,  and  the  abdomen  exhibits 
five  rings  and  the  terminal  appendages.  The  internal  ovaries 
are  developed,  and  the  external  receptacles  are  present,  but  as  yet 
distinct,  showing  no  tendency  to  coalescence  except  at  their 
origin.  The  true  feet  have  assumed  a  lamellar  condition,  the 
rami  however  are  but  slightly  developed,  and  the  pencil  of  long 
bristles  with  which  the  internal  ramus  is  furnished  suggest  to 
us  the  feet  of  certain  annelides.  As  the  intercoxal  plates  have 
begun  to  develope  themselves,  the  legs  of  opposite  sides  must 
now  act  simultaneously.  The  habits  of  the  animal  are  remark- 
ably sluggish,  and  all  its  motions,  as  well  indeed  as  its  general 
physiognomy,  remind  us  strongly  of  an  amteUdan. 

In  the  next  stage  (figs.  12,  18),  the  progress  of  consolUation 
has  become  manifest,  thus  presenting  us  in  this  respect  with  a 
retrocession  towards  the  early  condition  of  the  larva.  The  head 
continues  distinct  from  the  thorax,  but  the  fourth  thoracic  ring 
is  confounded  with  the  posterior  region  of  the  body.  The  ovi- 
gerous  receptacles  have  now  become  united  along  the  mesial 
line,  and  are  loaded  with  ova.     The  motions  are  still  slu^ish. 

In  the  final  stage  (figs.  1 — 11)  the  progress  of  consoUdation 
has  still  further  advanced,  the  head  has  become  inseparably 
united  with  the  first  thoracic  ring,  so  that  but  two  segments  are 
now  distinct  in  the  thorax.  The  creature  is  natatory,  and  emi- 
nently active. 

The  high  development  of  the  reproductive  system  in  the  seeond 
and  third  of  the  phases  just  described  may  appear  opposed  to 
the  opinion  here  expressed,  that  these  are  animals  in  an  imma- 
ture condition.  The  objection  however  will  lose  all  its  validity 
when  we  recollect  that  innumerable  recent  observations  go  to 
prove  that  the  exercise  of  the  generative  function  is  by  no  means 
necessarily  confined  to  the  adult  state.  Whether  however  we  do 
or  do  not  admit  the  specific  identity  of  all  the  forms  now  de- 
scribed, it  is  certain  that  they  present  us  with  a  series  of  phases 
in  progressive  development ;  and  the  light  thus  thrown  upon  the 
morphology  of  Notodelphys  ascidicola  is  almost  entirely  the  same, 
whether  we  view  them  as  different  ages  of  a  single  species,  or  as 
permanent  or  transitory  conditions  of  several  species. 

General  Considerations. 
As  to  the  exact  zoological  position  of  our  little  crustacean,  it 
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18  manifest  that  it  possesBes  very  marked  af&nities  with  Cychpa, 
while  the  dorsal  situation  of  the  receptacle  for  the  ova  presents 
an  analogy  not  to  be  overlooked  with  the  other  entomostracan 
forms  of  Daphnia,  Cypris  and  their  allies.  Its  parasitical  habits^ 
and  the  form  of  the  appendages  which  immediately  succeed  to 
the  antennS)  as  well  as  its  general  conformation^  would  seem  to 
appraximate  it  to  Nordman's  genus  Ergasiliiu,  From  this  sue* 
tonal  parasite,  howeyer,  the  structure  of  its  mouth  wiU  widely 
separate  it.  Indeed  it  is  perhaps  hardly  just  to  consider  N.  as- 
eidieola  as  truly  a  parasite ;  its  habits  in  this  respect  would  seem 
to  bear  to  those  of  other  Entomostraca  the  same  relation  which 
is  found  to  subsist  between  the  habits  of  Pinnotheres  and  those 
of  the  generality  of  Decapods^ 

The  condition  of  the  external  receptacle  for  the  ova  I  believe 
to  be  one  of  the  most  remarkable  peculiarities  of  the  present 
genus,  and  to  be  much  more  interesting  than  it  may  at  first 
sight  appear.  To  this  conclusion  I  have  arrived  &om  the  con- 
viction, that  the  organ  in  question  is  of  a  totally  different  nature 
from  the  external  egg-beanng  pouches  in  Cyclops  and  its  kin- 
dred forms ;  that  wUle  such  pouches  are  only  a  portion  of  the 
monbrane  of  the  true  ovaries  pushed  outwards  by  the  ova  in  the 
act  of  extrusion,  and  finaUy  allowing  the  escape  of  these  by  rup- 
ture, the  ovigerous  receptacle  in  Notodelphys  is  the  result  of  a 
certain  development  of  the  superior  arch  of  one  or  mord  of  the 
posterior  thoracic  rings  expanded  posteriorly  and  laterally  so  as 
to  form  a  kind  of  carapace  destined  for  the  protection  of  the 
eggs.  I  bdieve  it  to  be  in  every  respect  the  representative  of 
the  singular  elytroid  dorsal  appendages  to  the  thorax  in  Antho* 
soma,  Cecrops,  and  certain  other  suctorial  cmstacea.  In  one  of 
the  early  stages  of  our  Entomostracan,  indeed,  we  may  see  at 
each  side  the  true  ovanan  pouches  (the  real  representatives  of 
these  appendages  in  Cyekps)  projecting  under  cover  of  the 
organ  we  are  now  considering;  the  pouches  then  either  continue 
to  increase  by  gradual  protrusion  till  they  fill  the  entire  chamber 
prepared  for  their  reception,  or  else,  becoming  soon  ruptured, 
discharge  their  contained  ova  into  the  surrounding  space,  from 
which,  after  having  undergone  there  during  a  Umited  period  a 
oortain  incubatory  action,  these  ova  finally  escape  through  the 
definite  opening  ahready  mentioned,  without  in  any  degree  neces- 
sitating the  rupture  of  the  walls  of  the  ovigerous  chamber, 
such  as  must  unavoidably  occur  in  the  closed  pouches  of  C^- 
elops,  &c. 

It  is  not  easy  to  determine  with  certainty  the  exact  elements 
which  enter  into  the  composition  of  the  ovigerous  receptacle, 
whether  the  whole  of  the  dorsal  arch  is  to  be  found  in  it  or  only 
a  part.  From  an  examination  however  of  what  I  look  upon  as  the 
corresponding  organs  in  the  suctorial  Crustacea,  I  am  of  opinion 
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that  it  is  composed  exclusively  of  the  epimerae^  which  in  conse- 
quence of  the  non-development  of  the  tergum  become  confluent 
in  the  mesial  line  of  the  back^  presenting  in  one  of  the  early 
phases^  as  we  have  already  seen,  their  original  distinctness. 

The  genus  Notodelphys  thus  presents  us  with  a  most  interest- 
ing  transitional  form  between  the  true  Entomostraca  and  the 
suctorial  Crustacea.  ^Its  perfect  mandibulate  mouth  will  at  once 
place  it  with  the  former,  a  position  indeed  which  its  highly  de- 
veloped natatory  feet  and  active  habits  as  well  as  its  general  phy- 
siognomj^  would  in  the  first  instance  suggest.  The  form,  on  the 
other  hand,  of  the  accessory  oral  organs  or  maxillary  feet,  which 
are  here  constructed  so  as  to  constitute  organs  of  attachment,  as 
well  as  the  singular  development  of  the  dorsal  arch  of  the  poste- 
rior thoracic  ring,  and  the  connection  of  the  feet  of  opposite  sides 
through  the  intervention  of  a  large  intercoxal  plate — a  striking 
feature  in  the  greater  number  of  the  suctorial  Crustacea  and  not 
found  in  the  Entomostraca — unite  with  the  semiparasitical  habits 
of  Notodelphys  in  indicating  an  affinity  not  to  be  mistaken  with 
the  true  suctorial  tribes. 

In  the  whole  of  the  description  now  given  it  has  been  thought 
most  convenient  to  adhere  to  the  terminology  in  ordinary  use, 
though  the  researches  of  Erichson  (Entomographien)  have  in 
many  particulars  altogether  disproved  its  correctness.  The  tho- 
rax, for  instance,  according  to  the  philosophic  views  of  this  na- 
turalist, consist  throughout  the  three  classes  of  Insecta,  Arach- 
nida  and  Crustacea,  invariably  of  three  segments  and  no  more, 
but  these  often  so  consolidated  with  one  another  and  with  the 
neighbouring  segments,  as  to  render  it  necessary  to  have  recourse 
to  indirect  indications  in  order  to  determine  the  real  composition 
of  the  part.  Erichson  has  moreover  shown  that  the  true  abdo- 
men among  the  Crustacea  includes  several  segments,  hitherto 
incorrectly  supposed  to  belong  to  the  thorax,  and  that  it  is  for 
the  most  part  divisible  into  two  very  distinct  regions,  an  anterior 
and  a  posterior.  To  reduce  the  Entomostraca  to  the  type  of  In- 
secta is  believed  by  Erichson  to  be  one  of  the  most  difficult 
problems  in  zoology.  In  attempting  its  solution  he  maintains 
the  consolidation  of  the  head  with  the  thorax,  and  adopts  the 
singular  though  apparently  correct  opinion,  that  the  anterior 
pair  of  thoracic  legs  is  invariably  placed  before  the  mouth. 

In  applying  these  original  and  philosophic  views  to  the  deter- 
mination of  the  true  import  of  the  various  parts  in  the  Entomo- 
stracan  which  forms  the  subject  of  the  present  paper,  we  will 
have  the  first  pair  of  thoracic  legs  represented  by  the  prehensile 
appendages  which  immediately  succeed  the  antennae;  behind 
these  is  the  mouth  with  its  mandibles  and  first  and  second  pair 
of  maxillae,  and  then  come  two  pairs  of  prehensile  appendages, 
which  are  the  second  and  third  pairs  of  thoracic  legs ;  all  the 


Mr.  G.  H.  K.  Thwaites  on  Conjugation  m  the  Diatomaces.     9 

three  thoracic  segments  therefore  are  here  hlended  with  the  head^ 
but  we  likewise  find  the  cephalic  region  supporting  a  pair  of  true 
locomotive  feet,  which  are  the  first  pair  of  abdominal  appendages ; 
the  first  abdominal  ring  therefore  is  also  in  the  present  instance 
inseparably  united  with  the  head.  The  next  two  distinct  rings 
are  the  second  and  third  of  the  abdomen,  each  with  its  pair 
of  natatory  feet ;  the  fourth  abdominal  ring  carries  also  a  pair  of 
natatory  feet,  but  becomes  indistinct  at  its  posterior  margin. 
Here  commences  the  great  ovarian  chamber,  behind  which  is  the 
posterior  region  of  the  abdomen  with  its  five  distinct  rings  and 
terminal  setigerous  appendages. 

EXPLANATION  OF  PLATES  L,  IL 

Plate  L 

notodelphyb  ascidicola. 

Fig.  1.  Notodelphys  atcidicola  magDified  and  viewed  from  above. 

Fig,  2.  The  same  viewed  in  profile. 

F^.  3.  Aeceisory  oral  appendage  of  the  first  pair. 

^g.  4.  Labrum. 

Fig.  5.  Mandible. 

Fig,  6.  Acceuory  oral  appendage  of  the  second  pair  (maxilla  of  the  first 

pair). 
Fig.  7.  Acceuory  oral  appendage  of  the  third  pair  {majeilla  of  the  second 
pair). 

Itg.  8.  Aceeesory  oral  appendage  of  the  fourth  pair. 

Fig.  9.  Acceuory  oral  appendage  of  the  fifth  pair. 

Fig.  10.  One  of  the  natatory  feet. 

Fig.  11.  Ovigeroue  chamber  viewed  from  below  in  order  to  show  the  aper- 
ture for  the  escape  of  the  ova. 

Fig,  12.  One  of  the  immature  phase*  of  N,  aeddieola. 

Fig.  13.  Antenna  of  this  phase. 

I%g.  14.  y.  ascidicola  in  a  still  earlier  stage  of  development. 

Plate  II. 

I^g.  15.  The  same  viewed  from  above. 

Fig.  16.  Itslabrum. 

Fig.  17.  One  of  its  mandibles. 

Fig.  18.  One  of  the  appendages  immediately  succeeding  the  antenna?. 

Fig.  19.  One  of  the  penultimate  pair  of  accessory  oral  appendages. 

Fig,  20.  One  of  the  last  pair  of  accessory  oral  appendages. 

Fig.  21.  A  pair  of  true  fiet  in  this  stage. 

/^.  22.  Larva  as  it  appears  on  escaping  from  the  ova  of  fig.  12. 


IL — On  Conjugation  in  /A«  Diatomacese.  By  G.  H.  K.  Thwaites, 
Lecturer  on  Botany  and  Vegetable  Physiology  at  the  Bristol 
Medical  School. 

[With  a  Plate.] 

To  the  Editors  of  the  Annals  of  Natural  History. 
ObnTLEHEN,  2  Kingsdown  Parade,  Bristol,  May  llth,  1847. 

It  gives  me  great  pleasure  to  be  able  to  announce  through  the 
medium  of  your  valuable  journal  the  very  interesting  discoyery 
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I  have  just  had  the  good  fortune  to  makei  of  Eunotia  turgiia, 
Ehrh.,  a  species  belonging  to  the  natural  family  Diatomacea,  in 
a  state  of  conjugation, — a  discovery  which  is  viduable  as  proving 
that  a  relationship  of  affinity,  as  well  as  of  analogy,  exists  between 
the  Diatomacea  and  the  Desmidiea  and  Conjugatea,  and  which 
will  help  to  settle  the  question  as  to  whether  the  former  are  to 
be  referred  to  the  animal  or  the  vegetable  kingdom. 

The  Eunotia  turgida  is  not  very  unconmion  in  ditches,  and  is 
generally  attached  by  its  concave  surface  to  the  filaments  of  va- 
rious freshwater  Algse.  Plate  IV.  fig.  1  is  a  magnified  view  of 
this  surface,  and  fig.  2  represents  the  side-view  of  a  frustule.  The 
process  of  conjugation  in  this,  as  in  the  species  of  the  natural 
family  Desmidiea,  consists  in  the  union  of  the  endochrome  of  two 
approximated  fronds,  this  mixed  endochrome  developing  around 
itself  a  proper  membrane,  and  thus  becoming  converted  into  the 
sporangium.  In  a  very  early  stage  of  the  process  the  conjugated 
frustules  of  the  Eunotia  have  their  concave  surfaces  in  nearly  close 
apposition  (fig.  S),  and  it  may  be  observed,  that  from  each  of  these 
surfaces  two  protuberances  arise  which  meet  two  simihr  ones  in 
the  opposite  frustule:  these  protuberances  indicate  the  friture 
channels  of  communication  by  which  the  endochrome  of  the  two 
frustules  becomes  united,  as  well  as  the  spot  where  is  subse- 
quently developed  the  double  sporangium,  or  rather  the  two 
sporangia.  A  front  view  of  the  conjugated  frustules  at  the  same 
period  (fig.  4)  shows  each  of  these  to  have  divided  longitudinally 
into  two  halves,  which,  though  some  distance  apart,  are  still  held 
together  by  a  very  delicate  membrane,  that  however  soon  dis- 
appears. 

The  mixed  endochrome  occurs  at  first  as  two  irregular  masses 
between  the  connected  frustules,  but  these  masses  shortly  become 
covered  each  with  a  smooth  cylindrical  membrane — ^the  young 
spNorangia  (figs.  5  &  6) — ^which  gradually  increase  in  length,  re- 
taining nearly  a  cylindrical  form,  until  they  far  exceed  in  dimen- 
sion the  parent  frustules  (fig.  7),  and  at  length  when  mature  be- 
come, like  these,  transversely  striated  upon  the  surface  (fig.  8). 
Around  the  whole  structure  a  considerable  quantity  of  mucus  has 
during  this  time  been  developed  by  which  the  empty  frustules  are 
held  attached  to  the  sporangia. 

I  may  add,  that  in  a  species  of  Gomphonema,  allied  to  G.  di^ 
ehotomuMj  I  have  observed  the  first  appearance  of  conjugation, 
which  I  hope  to  be  able  to  trace  to  the  perfect  development  of 
the  sporangia. 

I  am.  Gentlemen,  your  very  obedient  servant, 

Geo.  H.  K.  Thwaites. 

June  12,  18i<7.     Since  my  last  communication  on  the  sub- 
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jeci  of  the  Diatomacea,  I  have  succeeded  in  detecting  the  mature 
sporangia  of  the  Gomphonema  therein  mentioned^  as  well  as  those 
of  Gomphonema  minutissimum,  Ag.^  and  Cocconema  lanceolatum, 
Ehrh.  In  these  three  species  each  conjugated  pair  of  frustules 
gives  origin  to  two  subcylindrical^  somewhat  fusiform^  trans- 
versely striated  sporangia^  which  he  in  a  direction  parallel  to  the 
empty  frustules  instead  of  across  them,  as  in  Eunotia  twrgida. 

Around  each  conjugated  pair  of  frustules  is  at  first  developed 
a  considerable  quantity  of  firm  mucus  or  gelatine,  which  however 
gradually  disappears  as  the  sporangia  become  mature.  The  pre- 
sence of  this  mucus  afibrds  the  residiest  means  of  detecting  the 
conjugated  state  of  Gomphonema  and  Cocconema,  which  is  hkely 
to  escape  observation  owing  to  the  great  resemblance  of  their 
sporangia  to  frustules,  especially  to  those  of  Cocconema :  this  re- 
semblance is  so  striking  in  Cocconema  lanceolatam,  that  the  prin- 
cipal apparent  difference  between  the  sporangia  and  the  frustules 
of  this  species  consists  in  the  hi  larger  size  of  the  former. 


III. — Notice  of  Plants  collected  in  the  line  of  the  Rideau  Canal, 
Canada  West.  By  Philip  Whiteside  Maclaoan,  M.D., 
Boyal  Canadian  Rifle  Regiment  *. 

The  plants  were  collected  in  May  1843  on  the  line  of  the  Rideau 
Canal.  This  great  work,  which  commences  at  Bytown  on  the 
Ottawa  and  terminates  near  Kingston  on  Lake  Ontario,  was  con- 
structed several  years  ago  by  the  Royal  Engineers  in  order  to 
obviate  the  disadvantages  of  the  frontier  route  from  Upper  to 
Lower  Canada.  Its  length  is  137  miles,  but  like  our  own  Cale- 
donian Canal  its  course  is  naturally  marked  out  by  a  string  of 
lakes  and  rivers,  so  that  the  extent  of  actual  canal  is  veiy  i^jnall, 
but  there  is  a  very  extensive  series  of  large  locks  and  dams  for 
rendering  the  shallow  streams  connecting  the  lakes  navigable. 
The  summit  level  of  the  canal  is  290  feet  above  Bytown,  so  that 
there  is  not  sufficient  elevation  to  affect  the  character  of  the  ve- 
getation ;  but  in  other  respects  there  is  sufficient  variety  in  soil 
and  situation  to  produce  a  good  deal  of  diversity  in  the  botany  of 
the  different  stations  on  the  line.  As  I  happened  to  be  passengor 
in  a  yerj  slow  steamer  which  occupied  nearly  four  days  in  the 
transit,  I  had  an  opportunity  of  examining  a  good  deal  of  the 
country,  and  on  several  occasions,  by  walking  on  from  one  lock 
to  the  next,  collected  a  good  many  plants  before  the  vessel  came 
up.  The  points  which  I  examined  most  minutely  were — Smith's 
Falls,  about  half-way  between  Bytown  and  Kingston  j  the  Isth- 
mus and  Davies's  Locks  some  miles  further  on ;  Jones's  Falls, 

•  Read  before  the  Botanical  Society  of  Edinburgh,  May  13,  1847. 
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thirty  miles  north  of  Kingston ;  and  Kingston  Mills,  within  five 
miles  of  the  latter  town.  At  Bytown  itself,  although  the  banks 
of  the  Ottawa  appear  very  promising,  I  could  do  little  in  the  way 
of  collecting.  Cupressus  thyoides  was  then  new  to  me,  and  the 
conmion  Juniper  is  abundant,  but  except  these  and  one  or  two 
Carices,  nothing  of  interest  occurred.  The  prevailing  rock  here 
is  a  compact  limestone  with  numerous  large  granite  boulders  on 
the  surface. 

For  the  first  fifty  or  sixty  miles  from  Bytown  the  line  of 
canal  is  extremely  uninteresting,  passing  through  what  is  called 
drowned  land,  where  the  original  forest  has  been  killed  by  the 
damming  up  of  the  Rideau  river.  Nothing  can  be  conceived 
more  melancholy  than  the  aspect  of  these  extensive  tracts  of  dead 
trees  still  erect,  but  devoid  of  bark  and  leaves.  I  do  not  know 
that  the  cause  of  death  in  these  so-called  drowned  lands  is  well- 
ascertained,  for  one  would  hardly  a  priori  anticipate  that  the 
immersion  of  a  tree  in  water  to  a  depth  of  three  or  four  feet 
would  prove  fatal.  The  process  of  decay  too,  so  far  as  I  have 
seen,  appears  to  be  unusually  rapid,  especially  as  compared  with 
what  takes  place  after  a  tree  has  been  killed  by  burning  or  gird- 
ling, i.  e,  removing  a  ring  of  bark  near  the  ground.  It  was  gra- 
tifying after  passing  two  days  of  this  dismal  country  to  be  allowed 
two  or  three  hours'  collecting  among  the  woods  near  Smith's  Falls 
— a  large  village  in  the  Bathurst  district.  In  a  damp  and  rich 
wood  there  was  a  profusion  of  Dentaria  diphyUa^  Panax  trifolium, 
Mitella  dipkyHa,  and  Erythromum  americanum,  MiteUa  nuda, 
a  small  delicate  species,  occurred  on  a  mossy  rock ;  and  in  drier 
portions  of  the  bush.  Phlox  divaricata,  Pedictdaris  canadensis, 
Trillium  erectum,  Trientalis  americana  and  Waldsteinia  fraga- 
rioides  occurred  in  plenty.  The  form  of  Trillium  erectum  which 
I  found  was  constantly  the  dark  purple  variety,  nor  have  I  ob- 
served any  other  in  Canada.  Trientalis  americana  is  hardly  to 
be  distinguished  from  the  European  species  except  by  the  more 
acute  form  of  both  the  leaves  and  petals ;  though  it  is  possible 
that  discriminating  characters  might  be  found  on  a  more  minute 
comparison  of  the  two  plants  than  I  have  been  able  to  institute. 
Waldsteinia  fragarundes  appears  to  be  rather  a  local  species.  I 
have  never  seen  it  either  in  Upper  or  Lower  Canada  except  in 
the  Kingston  district.  Convallaria  racemosa  and  pubescens  were 
found  sparingly  near  Smith's  Falls;  Asarum  canadense  in  its 
favourite  habitat,  the  darkest  recesses  of  the  wood,  among  rich 
black  mould  j  and  Actaa  alba  and  Leontice  thalictroides  in 
broken  ground  about  the  margin  of  the  bush.  Both  these  last 
species  are  popularly  known  under  the  name  of  Cohoosh — the 
former  white  and  the  latter  blue.  Blue  cohoosh  is  in  some  parts 
of  the  province  a  popular  remedy  in  acute  rheumatism.     The 
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season  was  too  early  for  collecting  aquatic  plants.  Menyanthes 
trifoUata  and  Caltha  palustria  were  sparingly  in  flower.  Viola 
cucuUata  and  Viola  blanday  both  frequenting  moist  ground^  were 
abundant  everywhere^  and  there  is  likewise  a  pubescent  variety 
of  the  former  species  on  dry  ground,  the  V.  congener  of  some 
authors.  Four  other  violets  were  picked  in  various  situations 
around  the  village — V,  rostrata,  V.  pubescenSy  V.  canadensis  and 
F.  MuUenbergii^  the  latter  nearly  allied  to  F.  camna.  A  few  stunted 
trees  of  prickly  ash,  Zanihoxylon  americanum,  were  observed 
just  coming  into  flower,  and  this  with  the  Antennaria  plantaai- 
nifolia  miA,pi£um  n^arginale  nearly  completes  the  Ikt  of  my 
evening's  gatherings.  The  rock  at  Smith's  Falls  appears  to  be- 
long to  the  same  series  as  thatatBytown— a  member  of  the  Silurian 
group.  But  a  few  miles  further  on,  the  primary  rocks,  granite, 
&c.,  appear,  and  at  the  Rideau  and  Indian  lakes  give  quite  a  new 
character  to  the  landscape.  Several  new  plants  likewise  appear 
at  the  "  Isthmus  "  and  at  Davies  s  Locks  which  serve  to  unite  two 
of  the  lakes.  Corydalis  glauca,  both  here  and  at  Kingston  Mills, 
seems  to  confine  itself  entirely  to  the  granite,  but  the  other  spe- 
cies here  observed,  e.  g.  Saxifraga  virginiensis,  Aquilegia  cana- 
densis, and  the  beautiM  Uttle  Polygala  paucifolia,  are  not  so 
particular.  Here  too  I  picked  a  species  of  Thtrritis  which  appears 
to  come  nearest  to  patula,  though  not  entirely  accordant  with  the 
character  of  that  species.  The  siliquse  when  I  gathered  it  were 
rather  depending  than  patulous,  but  after  being  confined  in  the 
vasculum  for  some  hours  they  became  nearly  erect.  It  appears 
to  me  quite  possible  that  some  of  the  species  of  this  section,  whose 
characters  depend  very  much  on  the  direction  of  the  seed-vessel, 
may  ultimately  prove  to  be  not  really  distinct. 

At  Jones's  rails,  where  I  remained  upwards  of  an  hour,  the 
most  striking  plant  was  Clematis  verticillaris,  a  handsome 
flowered  species  ascending  the  trees  and  rocks  to  a  height  of 
twenty  or  thirty  feet.  On  a  bare  clay  bank  I  observed  a  violet  not 
elsewhere  seen  by  me  in  Canada,  which  appears  to  be  V,  ovata 
of  DeCandoUe,  which  Torrey  and  Gray  make  a  variety  of  V,  sa- 
gittata.  It  presented  a  character  unnoticed  by  these  authors, 
viz.  having  the  peduncles  (previously  erect)  closely  prostrate  after 
flowering.  A  small  variety  of  Cardamine  hirsuta  also  grew  there 
which  is  the  C  virginiana  of  some  authors,  and  may  perhaps  be 
a  distinct  species.  Hippophae  canadensis  appears  to  have  a 
marked  liking  for  the  neighbourhood  of  waterfalls,  this  being  the 
third  or  fourth  such  situation  in  which  I  have  seen  it,  and  here 
it  grows  in  profusion  along  with  Ribes  Cynosbati  and  floridum, 
a  species  nearly  allied  to  our  common  black  currant.  One  of 
the  few  grasses  m  flower  at  this  early  season,  Urachne  asperifolia, 
is  rather  a  rare  one,  and  the  only  other  which  I  procured  was 
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Milium  pungens  of  Torrey.  Asplenium  melanocaulon  closely  re- 
sembling our  A.  trichamanes  occurred  here,  and  at  several  other 
places  in  crevices  of  the  rocks. 

Kingston  Mills,  the  last  station  on  the  canal  to  which  I  re- 
ferred, was  not  examined  at  all  at  this  time,  but  as  during  a 
subsequent  residence  at  Kingston  in  1845-6,  I  had  frequent 
opportunities  of  collecting  in  that  neighbourhood,  I  mention  the 
more  interesting  restdts  here  to  render  the  account  of  the  district 
more  complete.  At  Kingston  Mills  the  canal  is  carried  through 
a  deep  glen,  surrounded  by  rounded  hills  of  granite  protruding 
through  the  limestone  strata,  and  then  unites  with  the  Cataragui 
river,  a  broad,  sluggish  stream  with  extensive  marshy  banks  which 
bear  a  profusion  of  Acorus  Calamus. 

On  one  of  the  southern  declivities  of  the  granite  with  a  very 
scanty  covering  of  soil,  the  Corydalis  glauca  reappears  in  great 
profusion  and  beauty,  accompanied  by  Silene  antirrMna,  Aspi-^ 
dium  rufidulum  and  Polygonum  cilinode,  a  remarkable  species 
sending  long  runners  to  a  distance  of  ten  or  twelve  feet  over  the 
rocks.  Arabis  hirsuta,  Lepidium  ruderale  and  Twrritis  stricta 
were  found  more  sparingly  in  the  same  situation.  In  the  damp 
valley  itself,  among  the  under  brush  composed  of  Lonicera  and 
Ribes  prostratum,  Comus  canadensis  with  Anoplon  biflorum  made 
their  appearance.  The  latter,  the  Orobanche  uniflora  of  older 
authors,  occurs  very  sparingly ;  and  of  another  uncommon  spe- 
cies, the  Ranunculus  faseicularis,  I  only  observed  one  small 
patch. 

From  this  catalogue  it  will  be  observed  that  the  vegetation  of 
this  district  (which  lies  in  about  76^  W.  longitude  and  between 
44^  and  45^  N.  lat.)  resembles  much  more  that  of  the  lower  or 
eastern  than  of  the  upper  section  of  the  province ;  and  the  rarity 
as  well  as  the  poor  appearance  of  the  Podophyllum  peltaium  and 
Zanthoxyhm  americanum,  when  they  do  occur — species  abundant 
in  Western  Canada — show  that  they  nearly  reach  their  northern 
and  eastern  limit  at  the  Rideau  Canal. 


IV. — Description  of  two  new  species  of  Carahua  from  Asia, 

By  T.  Tatum,  Esq. 

Carabus  lithariophorus. 

Entirely  of  a  bright  jet-black.  Head  rather  large  and  smooth, 
with  two  deep  indentations  between  the  antennae.  Palpi  with  the 
extreme  joints  strongly  securiform.  Antenna  long  and  tapering, 
the  last  seven  joints  of  a  rusty  brown  colour.  Uiorttx  broad, 
rather  flat  and  smooth  except  near  the  lateral  and  posterior  mar- 
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gins,  where  it  is  tliickly  marked  with  punctures ;  the  median  fur- 
row strongly  defined ;  the  edges  slightly  elevated ;  anterior  and 
posterior  margins  square ;  sides  convex  before^  concave  behind, 
giving  a  somewhat  heart-diape  to  the  thorax ;  anterior  angles 
rounded;  posterior  acute  and  slightly  produced  outwards  as  well 
as  backwards,  giving  considerable  width  to  the  posterior  part  of 
the  thorax.  Elytra  oval^  convex,  tapering  towards  the  base  as 
well  as  the  extremity ;  on  each,  three  longitudinal  rows  of  ele- 
vated oval  tubercles  ;*  occasionally  two  or  three  run  into  one 
another,  producing  a  continuous  ridge;  the  rows  of  tubercles 
are  separated  firom  each  other,  from  the  suture  and  from  the  ex- 
ternal margin,  by  treble  rows  of  small  elevations  or  granules  of 
various  sizes.     Length  1  inch  5f  lines. 

Hab,  Mussoorie  in  the  Himalayas.  In  coll.  of  Brit.  Mus.  and 
T.  Tatum. 

The  general  aspect  of  this  Carabus  is  like  a  Procrustes :  the 
sculpture  on  the  elytra  resembles  that  of  the  Carabus  Lafossei 
described  by  the  Baron  Feisthamel  in  the '  Ann.  Soc.  Ent.  France,^ 
2nd  series,  p.  103.  t.  2.  f.  1  &  2. 

Cababvs  monilifeb 

somewhat  resembles  the  preceding  species  in  size,  form  and 
sculpture  of  the  elytra.  The  head  is  smaller  and  studded  with 
minute  punctures.  Thorax  much  smaller,  its  anterior  and  pos- 
terior margins  sUghtly  concave;  sides  less  sinuous,  and  posterior 
angles  less  produced ;  margins  slightly  elevated ;  the  surface  like 
the  head  finely  punctured,  convex ;  median  furrow  obsolete,  and 
on  either  side  of  this  line,  and  near  to  posterior  margin,  a 
slightly  elevated  tubercle.  Form  of  elytra  as  in  the  preceding 
species :  the  three  rows  of  tubercles  smaller,  flatter,  and  more 
regular  in  size  and  form ;  between  each  row,  and  also  near  the 
suture  and  external  margin,  a  single  row  of  smaller  tubercles, 
also  more  regular  than  in  the  former  insect,  and  the  entire  spaces 
between  the  tubercles  studded  with  punctures,  giving  a  fine  gra- 
nulated appearance  to  those  parts.  The  colour  is  a  less  decided 
black  than  C  lithariophorus,  with  slight  tints  of  bronze,  both  on 
the  thorax  and  on  the  margins  of  the  elytra.  Length  1  inch 
S^  Imes. 

It  was  found  by  A.  Adams,  Esq.,  during  the  voyage  of  H.M.S. 
Samarang  in  the  Eastern  Seas,  in  the  Corean  Archipelago.  In 
coll.  of  Brit.  Mus. 
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\  .—Additional  Notices  of  British  Shells. 
By  J.  OwYN  Jeffreys,  F.B.  &  L.S. 

Since  the  publication  in  the  'Annals'  for  May  of  my  notices  of 
shells  new  to  Great  Britain  or  interesting  by  reason  of  their 
locality^  the  following  species  and  memoranda  have  occurred  to 
me. 

The  Orbis  foliaeeus  appears  not  to  belong  to  the  MoUusca, 
but  to  the  Foraminifera,  although  the  shed  is  not  ooncamerated. 
Peracle  (Forbes)  Flemingxi.  Pusus  retroversus,  Flem.  Wem. 
Mem.  iv.  498.  pi.  15.  f.  2.  Peracle  physoides,  Forbes,  Beport 
on  ^gean  Invertebrata,  Brit.  Assoc.  Bep.  1843,  p.  182  ?  A 
single  specimen  occurred  to  Mr.  Barlee  and  myself  while  dredging 
this  month  off  Skye  in  about  fifty  fathoms  water. 

Bulla  strigeUa.  Cylichna  sirigella,  Lov.  Ind.  Moll.  Scand. 
p.  10.  A  broken  specimen  was  received  by  Mr.  Barlee  from 
Loch  Fyne.  The  markings  and  form  are  very  characteristic, 
and  distinguish  it  from  any  other  species. 

The  Bulla  truncatulA  of  Philippi  appears  to  be  the  Cylichna 
nitidula  of  Lov^n. 

Rissoa  labiosa,  var.  Helix  labiosa,  Mont.  p.  400.  t.  18.  f.  7. 
Rissoa  elata,  Phil.  vol.  ii.  p.  124.  t.  23.  f.  3  ?  Loch  Fyne  (a 
single  specimen),  and  also  at  Tenby. 

Rissoa  soluta.  Melania  (?)  soluta,  Phil.  vol.  ii.  p.  121.  t.  24. 
f.  1.     Loch  Fyne;  a  single  specimen.  • 

Rissoa  striatula,  n.  s. 
Testa  subcylindrica,  Bcalarifonnis,  teres,  alba»  nitidula,  subpellucida, 
striis  exaratis  confertis  transversim  cincta.  Anfractus  5,  obli- 
qui»  rotundati,  ultimus  reliquam  testae  exsuperans,  sutura  pro- 
funda divisi.  Apex  obtusus.  Aperture  ovalis,  fere  tertiam  par- 
tem tests  Bubaequans,  supeme  subangulata,  ad  basim  rotundata  et 
subeffusa.  Peristoma  simplex,  continuum,  columellae  adnatum. 
Umbilicus  vix  ullus,  angustissimus.     Long.  ^,  lat.  ^  unc. 

Rissoa  pulchra,  Forbes,  Brit.  Assoc.  Bep.  1843,  p.  189  ?  Cork 
Harbour  and  other  parts  of  the  Irish  coast.  It  somewhat  resembles 
in  appearance  the  R.  vitrea  (with  which  Mr.  Alder  has  identified 
it  in  the  '  Annals '  for  1840,  p.  328),  but  it  is  distinguishable  by 
its  more  slender  form,  the  volutions  not  being  so  ventricose,  nor 
the  suture  so  deep,  and  the  aperture  not  being  so  rounded,  but 
above  all  by  the  elegant  close-set  strise  which  encircle  each  volu- 
tion. 

Odostomia  eulimoides,  n.  s. 
Testa  ovato-oblonga,  solidula,  nitida,  longitudinaliter  sub  lente  stri- 
atula,  alba.    Anfractus  7,  planiusculi,  sensim  increscentes ;  ultimus 
reliquam  testae  aliquantulum  exsuperans  et  in  medio  subcarinatus, 
sutura  distincta  sed  non  profunda.     Apex  obtusus.     Aperture 
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Bubovalis,  supeme  et  infra  subangulata.  Perutoma  simplex.  £x- 
terius  labnim  intus  transversim  striatum ;  interius  in  columellam 
reflexum,  postice  incrassatum  et  umbilicum  angustum  obtegenp. 
Plica  columellaris  acuta,  in  medio  aperturae  posita.  Operculum 
ut  in  aliis  Odostomiis.    Long.  ^,  lat.  -^  unc. 

A  few  specimens  of  this  shell  were  dredged  by  Mr.  Barlee 
and  myself  during  this  month  in  about  fifty  fathoms  water  off 
Skye. 

This  appears  to  be  the  O.  unidentata  of  Thorpe's  '  British  Ma- 
rine Conchology/  p.  xxxv^  but  not  of  Montagu^  TurtoUj,  Fleming 
or  Macgillivray.  It  differs  from  that  shell  in  the  volutions  more 
gradually  tapering,  and  in  wanting  its  subconic  form ;  the  volu- 
tions also  being  rather  flattened  instead  of  rounded ;  the  apex 
being  more  obtuse ;  the  suture  not  being  so  deep ;  and  especially 
in  its  being  slightly  striated  longitudinally  instead  of  having  the 
delicate  but  faint  spiral  striae  perceptible  under  a  magnifying 
glass  in  the  other  species,  and  having  the  interior  of  the  outer 
lip  striated  transverselv.  It  has  much  the  appearance  of  an 
Eulima  {Eulimella,  Forbes),  to  which  genus  the  Odostamia  seem 
to  be  closely  allied. 

I  suspect  my  Etdimella  gracilis  is  the  Eulima  affinis  of  Phi- 
lippi,  vol.  ii.  p.  135.  t.  24.  f.  7. 

Eulimella  clavula.  TurboniUa  clavula,  Lov.  p.  18.  Several 
specimens  of  this  distinct  species  were  received  by  Mr.  Barlee 
from  Loch  Fyne.  In  many  of  them  the  first  whorls  are  more  or 
less  eroded. 

Many  other  species  of  Rissoa,  and  what  are  called,  Odostamia 
and  Eulimella,  besides  those  which  are  described  in  works  on 
British  Conchology,  and  by  Messrs.  Thompson  and  Alder  in  the 
'  Annals,'  have  been  found  by  Mr.  Barlee  and  myself  on  the  coasts 
of  Devonshire  and  South  Wales ;  and  a  great  deal  remains  to  be 
done  in  elucidating  the  species  which  compose  this  group  of 
Pectinibranchous  Gasteropoda. 

Margarita  pusilla,  n.  s. 
Testa  subglobosa,  nitida,  subopaca,  glabra,  alba.    Anfractus  4,  con- 

vexiusculi,  ultimus  valde  reHquos  exsuperans,  sutura  disdncta  di- 

▼isi.     Apertura  subrotunda,   peristomate  simplici  et   coluroellae 

adnato.  Umbilicus  angustus,  canaliculatus.  Long.  ^,  lat.  ^  unc* 

Found  by  Mr.  Barlee  last  year  in  deep  water  off  the  Isle  of 
Skye,  and  by  myself  previously  in  the  Shetland  Isles  and  Loch 
Carron. 

It  differs  from  the  young  of  M.  vulgaris  in  its  more  globose 
form  and  consequently  more  contracted  umbilicus,  as  well  as  in 
the  absence  of  strise  on  the  base. 

Varieties  of  Naiica  Alderi  {Nerita  glaucina  var.  /8.  of  Turton^s 
Conchological  Dictionary)  and  of  N.  rufa,  in  each  case  having 
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the  whorls  more  produced,  occurred  to  Mr.  Barlee  and  myself 
while  dredging  off  the  coast  of  Skye. 

I  suspect  that  the  "young  specimen  of  Buccinum  ovum,"  stated 
by  Mr.  King  in  the  '  Annals  *  for  May,  to  have  been  procured 
by  him  from  the  Northumberland  coast,  is  the  Buccinum  Hum-- 
phreysianum,  which  in  its  young  state  it  somewhat  resembles. 
Having  the  opportunity  of  comparing  a  young  specimen  of  each 
of  those  shells,  I  venture  to  make  this  suggestion.  The  Halia 
Flemingiana  of  Macgillivray  (p.  189)  is  a  young  shell  of  the  JBoc- 
cinum  ovum. 

Mr,  Barlee  has  informed  me  that  he  got  Velutina  fiexilis  in 
Loch  Fyne  and  not  at  Skye,  and  Emarginula  crassa  at  Oban 
(where  I  believe  Mr.  Alder  had  previously  found  it),  as  well  as  in 
the  other  localities  mentioned  in  my  last  paper. 

A  few  valves  of  Terebratula  seminulum  (?)  lately  occurred  to 
Mr.  Barlee  and  myself  by  dredging  off  Skye. 

Tellina  pygm/ta  (Phil.),  Loven,  p.  42.  In  deep  water  from 
several  parts  of  the  western  coast  of  Scotland  as  well  as  from 
ComwaU. 

Tellina  proximo,  Wern.  Mem.  viii.  p.  105.  pi.  1.  f.  21 ;  Macg. 
p.  340.  A  single  but  fresh  valve,  having  the  epidermis  on  it, 
was  found  by  Mr.  Barlee  and  myself  in  dredging  off  Skye  from 
about  fifty  fathoms  water. 

Claxjsina*,  n.  g. 

Testa  pygmaea,  orbicularis  aut  longitudinaliter  rotundato-ovata,  glo- 
bosa,  aubsequilateralis,  aequivalvis,  utrinque  clausa,  plerumque  te- 
gumine  f^rruginoso  vestita.  Cardo  in  utraque  valvula  tuberculo 
et  lamella  laterali  munitus.  Apices  subcentrales.  Lunula  nulla. 
Ligamentum  externum.  Musculares  impressioues  ut  in  Cyprina^ 
Profundum  maris  incolit. 

This  genus  differs  from  Kellia  and  Poronia  in  having  only 
one  cardinal  tooth  in  each  valve,  and  the  ligament  being  externsu 
instead  of  internal. 

Sp.  1.  Clausina  ferruginosa,  Kellia  ferrugtnosa,¥orhes,Bnt, 
Assoc.  Rep.  184^,  p.  192.  Artemis  ferruginosa,  Jeffr.  in  Ann. 
of  Nat.  Hist. 

Sp.  2.  CL  abyssicola,  Kellia  abyssicola,  Forbes  in  loc,  cit.  A 
few  specimens  (mostly  single  valves)  were  found  by  Mr.  Barlee 
and  myself  with  the  last,  by  dredging  in  fifty  fathoms  water  off 
Skye. 

It  differs  from  the  first-named  species  in  tlie  greater  convexity 
of  the  shell,  the  beaks  being  much  more  prominent,  having  a 
slight  sinus  on  the  front  margin,  and  its  chalky  white  colour. 
One  specimen  was  partly  covered  with  the  ferruginous  crust. 

*  One  of  the  namei  of  Fenus, 
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Sp.  8.  CL  Croulinentis,  n.  s. 
Testa  longitudinaliter  rotondato-ovata,  convexiuscula,  tenniB,  pel* 

lacida,  nitida,  glabra,  alba,  ad  apicem  purpurascenfl,  lateribus  fer- 

rugiDosifl,  antice  aubangolata,  postice  rotundata.     Umbones  pro- 

minali,  recti,  fere  contigui.    Denticulua  cardinaUs  obtueuB  et  valde 

indiBtinctiw.     Long.  5^,  lat.  ^V  ™c- 

Croulin  Island,  between  Skye  and  the  mainland  of  Rosa- 
sbire  towards  Applecross,  where  six  specimens  were  fomid  by 
Mr.  Barlee  and  myself  with  the  other  species. 

Abra  (Leach)  profimdimma.  lAgula  projundissifna,  Forbes, 
Brit.  Assoc.  Rep.  1843,  p.  191.  Two  young  specimens  occurred 
to  us  with  the  last. 

Lepton  nitidum,  Turton,  Br.  Biv.  p.  63.  A  single  valve  was 
found  by  us  in  dredging  off  Skye ;  but  it  is  questionable  whether 
this  species  is  not  the  fry  of  L,  sqttamosum. 

The  Corbula  grantdata  of  Nyst  is  I  believe  the  Poromya  ana- 
tmoides  of  Forbes's  Report  on  the  ^gean  Invertebrata. 

Neara  costellata  {Corbula,  Desh.),  Forbes,  Lov^n,  p.  48.  Mr. 
Barlee  procured  a  specimen  of  this  exquisite  shell  from  Loch  Fyne, 
and  kindly  placed  it  in  my  cabinet. 

The  Neara  abbreviata  of  Forbes  is  the  N,  viirea  of  Lov^Uj 
p.  48. 

Norton  near  Swansea,  June  21 ,  1847. 


VI. — Characters  of  undescribed  Chalcidites  collected  in  North 
America  by  E.  Doubleday,  Esq.,  and  now  in  the  British  Mu- 
seum.    By  Francis  Walker,  F.L.S. 

[Continued  from  vol.  xix.  p.  398.]  • 

17.  Eupelmus  Fonteia,  fern.     Cupreus,  antenna  nigra,  pedes  fitlvi, 
femora  piceo  cincia,  tarsi  flavi,  ala  sublimpida. 

Corpus  angustum,  lineare,  convexum,  cupreum»  nitens,  scitissime 
squameum,  parce  hirtum  :  caput  transversum,  breve,  thorace  paullo 
latius  ;  vertex  latus ;  frons  impressa,  abrupte  declivis  :  oculi  picei, 
mediocres,  non  ex  tan  tea:  antennae  nigrse,  clavatee,  ll-articulatse, 
thorace  vix  longiores  ;  articulus  1"'  longus,  gracilis  ;  2™  longicyathi- 
formis ;  S^minutus;  4'**  et  sequentes  mediocres,  usque  ad  10""  cur- 
tantes  et  latescentes ;  clava  longiconica,  compressa,  articulo  10^ 
duplo  longior :  thorax  sublinearis :  prothorax  transversus,  brevis, 
antice  angustus,  utrinque  viridivarius :  mesothoracis  scutum  exca- 
vatum,  latitudine  longius ;  parapsidum  suturse  sat  bene  detenninatae, 
postice  non  approximatae  ;  paraptera  et  epimera  magna ;  scutellum 
obconicum  ;  mesothoracis  sternum  maximum,  cyaneo-viridivarium ; 
metathorax  sat  magnus,  subquadratus,  declivis :  petiolus  brevissimus : 
abdomen  fusiforme,  supra  depressum,  subtus  carinatum,  thoracis  lon- 
gitudine  et  latitudine ;  segmentum  I"'"  magnum,  2"°*  et  sequentia 

a* 
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breyiora,  Bubsequalia  :  oviductua  sttbezaertus ;  tb^iw  nigne  :  pedes 
fiilvi ;  coxae  cuprese ;  femora  piceo  cincta ;  meaotaxai  et  metatarsi  flavi, 
apice  fuBci ;  mesopedum  tibiae  apice  spina  magna  armatae,  tarsi  lati 
basi  ciliati :  alae  snblimpidse,  angustse ;  squamube  fulvae ;  nervi  fulvi ; 
nervus  ulnaris  bumerali  vix  brevior  radiali  plus  duplo  longior,  cubi- 
talis  subincurvus  radiali  paullo  brevior ;  stigma  minutum.  (Corp. 
long.  lin.  \\\  alar.  lin.  2^.) 

Far.  /3.  Femora  omnino  fulva. 

Allied  to  Eup.  urozonus,  Dalman. 

18.  Eapelmus  Lamacbus,  fern.     Cupreus,  abdomen  rubro  micanSg 
antenna  nigra,  pedes  flavi,  ala  Umpidm. 

Corpus  sublineare,  convexum,  cupreum,  nitens,  scitissime  squa- 
meum,  parce  hirtum :  caput  transversum,  breve,  cyaneum,  thoracis 
latitudine  ;  vertex  viridi-cupreus,  sat  latus  ;  frons  impressa,  abrupte 
declivis :  oculi  picci,  mediocres,  non  extantes  :  antennae  nigrae,  cla- 
vatse,  11-articulatae,  fronte  insertae,  thorace  vix  longiores;  articulus 
1^  longus,  gracilis  ;  2"' longicyathiformis  ;  3"*minutus;  4*"  et  se- 
quentes  mediocres,  usque  ad  10"°^  curtantes  et  latescentes ;  clava 
longiconica,  compressa,  articulo  10^  duplo  longior :  thorax  sub* 
ovatus,  viridi  et  rubro  varius :  prothorax  transversus,  brevis,  antice 
angustus :  mesothoracis  scutum  excavatum,  latitudine  longius ; 
parapsidum  suturae  sat  bene  determinatae,  postice  non  approximatae ; 
paraptera  et  epimera  magna ;  scutellum  obconicum ;  sternum  maxi- 
mum :  metathorax  sat  magnus,  subquadratus,  declivis  :  petiolus  bre- 
vissimus :  abdomen  ovatum,  laeve,  supra  rubro-cupreum,  depressum, 
subtus  carinatum,  thoracis  longitudine  et  latitudine  :  oviductus  sub- 
exsertus,  flavus,  apice  fuscus  :  pedes  laete  flavi ;  tarsi  apice  fusci ;  me- 
sopedum tibiae  apice  spinis  armatae,  tarsi  lati  basi  subtus  ciliati :  alae 
limpidae ;  squamulae  fulvae ;  nervi  flavi ;  nervus  ulnaris  bumerali  vix 
brevior  radiali  plus  duplo  longior,  cubitalis  subincurvus  radiali  non 
brevior ;  s^gma  minutum.     (Corp.  long.  lin.  1^ ;  alar.  lin.  2.) 

19.  Eupelmus  Epicaste,  fem.     Apterus,  nigro-cyaneus  piceo  varius, 
pedes  picei,  tarsi  flavi. 

"  E.  vesiculari  affinis,"  Hal.  MSS.  Corpus  apterum,  angustum, 
sublineare,  convexum,  nitens,  piceo-  et  nigro-cyaneum,  subtilissime 
squameum,  parce  hirtum :  caput  transversum,  breve,  thorace  paullo 
l^itius ;  vertex  latus  ;  frons  impressa,  abrupte  declivis  :  oculi  rufi,  sat 
magni,  non  extantes :  antennae  nigrae,  clavatae,  11-articulatae,  thorace 
non  breviores ;  articulus  1*"  fulvus,  longus,  gracilis  ;  2"'  longicyathi- 
formis  ;  3*^  minutus  ;  4^  et  sequentes  mediocres,  usque  ad  10^^  cur- 
tantes et  latescentes ;  clava  lougiconica,  compressa,  articulo  10^  duplo 
longior :  thorax  longiovatus :  prothorax  transversus,  sat  magnus,  an- 
tice angustus  :  mesothoracis  scutum  excavatum,  latitudine  longius  ; 
parapsidum  suturae  non  bene  determinatae ;  scutellum  obconicum: 
metathorax  magnus,  subquadratus,  declivis:  petiolus  brevissimus: 
abdomen  subfusiforme,  laeve,  subcompressum,  supra  depressum,  sub- 
tus carinatum,  thorace  paullo  angustius  non  longius  :  oviductus  ex- 
sertus,  flaviis ;  vaginae  flavae,  basi  et  apice  nigrae,  abdominis  dimidio 
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longiores  :  pedes  picei ;  trochanteres  folvi ;  genua  fulva ;  tarsi  flavi, 
apice  fiisci ;  metatibise  fulvas ;  mesopedum  tibiae  apice  spinis  armatse, 
tarsi  lati  snbtus  ciliati.     (Corp.  long.  lin.  1^.) 
Allied  to  £up,  Degeeri,  Dalman. 

20.  Encyrtus  (Cerchysius)  Flaccus,  fem.  NigrO'Viridis,  abdomen 
nigrum,  antenna  nigra, pedes  nigrO'picei,  tarsi  flavi,  proala  nigrO'^ 
fitsca  basi  et  apice  limpida. 

Corpus  angustum,  sublineare,  convexum,  nigro-viride,  nitens,  laeve, 
parce  hirtum :  caput  piceum,  transversum,  breve,  thoracis  longitudine ; 
▼ertex  sat  latus ;  frons  abrupte  declivis,  non  impressa :  oculi  rufi, 
mediocres,  non  extantes  :  antennae  nigrac,  subclavatae,  thorace  lon- 
giores ;  articulus  1"*  longus,  gracilis  ;  2""  longicyathiformis ;  3""  mi- 
natus ;  4^  et  sequentes  usque  ad  1 1™°  transversi.  lati ;  clava  conica, 
articulo  11^  longior :  thorax  longiovatus:  prothorax  transversus, 
brevis,  antice  angustior :  mesothoracis  scutum  magnum,  longitudine 
paullo  latins ;  parapsidum  suturae  non  conspicuae ;  scutellum  obco- 
nicum,  parvum,  apice  ferrugineum,  metathorax  brevis,  postice  an- 
gustus :  petiolus  nuUus :  abdomen  fusiforme,  nigrum,  supra  depres- 
sum,  apice  acuminatum,  thorace  paullo  anguetius  vix  longius  :  ovi- 
ductus  fulvus,  subexsertus :  pedes  nigri ;  femora  picea ;  tarsi  flavi, 
apice  fusci ;  protarsi  fulvi ;  mesotarsi  lati :  alae  angustas ;  proalae  nigro- 
fuscae,  basi  et  apice  limpidae  ;  squamulae  nigrae  ;  nervi  picei.  (Corp. 
long.  lin.  1  ;  alar.  lin.  1|-.) 

21.  Encyrtus  Gbistron,  fem.  JSneus^  abdomen  cupreum,  pedes  flavi, 
ala  limpida. 

Corpus  angustum,  sublineare,  aeneum,  convexum,  nitens,  laeve, 
parce  hirtum  :  caput  transversum,  breve,  thorace  paullo  latins  ;  ver- 
tex sat  latus ;  frons  abrupte  declivis  :  oculi  picei^  mediocres,  non  ex- 
tantes :  thorax  ovatus  :  prothorax  brevissimus,  supra  vix  conspicuus : 
mesothoracis  scutum  magnum,  transversum  ;  parapsidum  suturae  non 
conspicuae ;  scutellum  parvum,  obconicum  :  metathorax  brevis,  trans- 
▼ersus  :  petiolus  null  us  :  abdomen  cupreum,  ovatum,  depressum,  basi 
viridi-aeneum,  thorace  paullo  longius  et  latius  :  pedes  flavi ;  coxae 
aeneae ;  mesopedum  tibiae  apice  spinis  armatae,  tarsi  lati :  alae  angustae, 
limpidae  ;  squamulae  fulvae ;  nervi  flavi.  (Corp.  long.  lin.  } ;  alar. 
lin.  li.) 

Allied  to  Enc.  subcvpratus,  Dalman. 

22.  Encyrtus  Vectius,  mas.  Viridis,  abdomen  purpureo-cupreum, 
antenna  fusoB,  pedes  Jlavi,  ala  sublimpida. 

Corpus  breve,  robustum,  convexum,  nitens,  punctatum,  viride, 
parce  hirtum :  caput  transversum,  breve,  thoracis  latitudine ;  vertex 
sat  latus ;  irons  abrupte  declivis :  oculi  rufi,  mediocres,  non  extantes : 
antennae  fnscse,  hirtae,  filiformes,  corpore  non  breviores,  ad  os  in- 
sertae ;  articulus  1"  longifusifbrmis ;  2™  cyathiformis  ;  3^  minutus ; 
4^  et  sequentes  longi,  subaequales  ;  clava  longipisiformis,  articulo  9^ 
paullo  longior:  thorax  breviovatus:  prothorax  transversus,  brevis- 
simus :  mesothoracis  scutum  magnum,  longitudine  latius  ;  parapsi- 
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dum  ButursB  non  conspicuse ;  scutellum  magnum,  oboonicum,  seii* 
ceum,  parum  nitens :  metathorax  brevisaimua  :  petioltis  nullua  :  ab- 
domen obconicum,  Iseve,  depressum,  purpureo-cupreum,  baai  cyaneo- 
viride,  thorace  brevius :  pedes  flavi,  graciles ;  mesopedea  long^,  tibiee 
apice  spinis  armatse,  tarsi  lati  fulvi :  alse  sublimpidse,  apice  fuscse ; 
equamulse  piceae ;  nervi  fusci ;  nervus  humeralis  longiseimuB,  radialis 
et  ulnaris  breviBsimi,  cubitalis  brevis ;  Btigma  minutum.  (Corp.  long, 
lin.  |;  alar.  lin.  1§.) 

Allied  to  Enc.  Batillus,  £nt.  Mag.  iv.  442. 

23.  Encyrtus  Reate,  mas.  Piceus,  subtusferrugineus,  abdomen  bast 
cupreum,  antenna  nigra,  pedes  fulvi  piceo  et  flavo  varii,  proala 
nigrO'fusca  bast  limpida. 

Corpus  angustum,  sublineare,  fere  planum,  piceum,  obscurum, 
subtilissime  punctatum,  parce  hirtum,  subtus  femigineum  laeve  ni- 
tens  :  caput  transversum,  breve,  thoracis  latitudine ;  vertex  sat  latua ; 
frons  abrupte  declivis :  palpi  picei :  oculi  rufi,  mediocres,  non  ex- 
tantes  :  antennae  graciles,  filiformes,  nigne,  dense  pubescentes,  cor- 
pore  paullo  longiores  ;  articulus  1"'  longus,  sublinearis,  fulvus ;  2"* 
cyathiformis ;  3"'  minutus;  4*"  et  sequentes  longi,  lineares,  sub- 
sequales ;  clava  linearis,  articulo  9®  paullo  longior :  thorax  ovatuB : 
prothorax  transversus,  breviesimus  :  mesothoracis  scutum  magnum^ 
longitudine  latins,  parapsidum  suturse  non  conBpicue ;  paraptera 
magna  fulva ;  scutellum  obconicum,  mediocre  :  metathorax  brevis* 
transversus,  postice  angustus  :  petiolus  brevissimus  :  abdomen  ova- 
tum,  nitens,  l»ve,  depressum,  basi  cupreum,  thorace-  brevius :  pedes 
fulvi,  longi,  graciles,  subtus  pallide  iiavi,  supra  fusco  vittati ;  meso- 
pedum  tibiae  apice  spinis  armatae,  tarsi  lati  flavi  apice  fusci ;  meta* 
pedum  femora  fusca  basi  fulva,  tibiae  piceae,  tarsi  flavi  apice  fusci  : 
alae  angustae  ;  proake  nigro-fuscae,  basi  limpidae ;  squamulae  piceae  ; 
nervi  fusci.     (Corp.  long.  lin.  ^ — 1 ;  alar.  lin.  1 — 1^.) 

Allied  to  Enc,  Lindtts,  Ent.  Mag.  iv.  451. 

24.  Closterocerus  Damaetes,  fern.  Cyaneo-vindis,  abdomen  pur» 
pureum,  antenna  nigra,  pedes  albidi,  proala  fusco  fasciata. 

Corpus  sat  latum,  sublineare,  laeve,  depressum,  cyaneo^viiide,  pa- 
rum  nitens,  scitissime  squameum,  parce  hirtum :  caput  transversum^ 
brevissimum,  viride,  antice  impressum,  thoracis  latitudine;  vertex 
sat  latus ;  frons  abrupte  declivis  ;  oculi  rufi,  mediocres,  extantes : 
antennae  nigrae,  pubescentes,  subsetaceae,  thorace  vix  longiores  ;  arti- 
culus 1"*  fusiformis,  gracilis  ;  2"*  cyathiformis ;  S'"  et  sequentes  me- 
diocres, quisque  praecedente  angustior ;  ultimus  setiger :  thorax  ova- 
tus :  prothorax  brevissimus,  supra  vix  conspicuus :  mesothoracis  scu- 
tum magnum,  longitudine  latins ;  parapsidum  suturae  non  bene 
determinatae  ;  scutellum  magnum,  brevi-obconicum :  metathorax 
transversus,  minimus  :  petiolus  brevissimus :  abdomen  ovatum,  ni- 
tens, laeve,  basi  cyaneo  et  cupreo-varium,  thorace  vix  longius ;  discus 
purpureus  .*  pedes  albidi,  graciles,  simplices,  subaequales ;  coxae  virides : 
alae  limpidae ;  proalae  latae,  apud  stigma  fusco  fasciatae ;  squamulss 
piceae ;  nervi  fusci ;  nervus  ulnaris  humerali  multo  longior,  radialis  et 
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cabitaliB  breriMimi;  stigma  minutum.     (Corp.  long.  lin.  |;  alar. 
lin.  1*.) 

25.  Entedon  Imbrasus,   fern.     Cyane<hviride,   abdomen  q/aneum, 
discus  purpureus,  pedes  albidi,  ala  limpida. 

Corpus  sublineare,  convezum,  nitens,  l»ve,  fere  glabrum  :  caput 
trensTersum,  breve,  thorace  paullo  latius ;  vertex  latus ;  frons  abrupte 
declivis :  oculi  rufii  mediocres,  non  extantes  :  thorax  ovatUB ;  dorsum 
fere  planum  :  prothorax  transversus,  brevissimus :  mesothoracis  scu« 
turn  longitudine  latius ;  parapsidum  suturae  sat  bene  determinatae ; 
soutellum  magnum«  obconicum :  metatborax  transversus,  brevis  : 
petiolus  brevissimus :  abdomen  ovatum,  depressum,  cyaneum,  thorace 
non  longius ;  discus  purpureus :  pedes  albidi,  simplices,  subaequales ; 
coxae  virides ;  tarsi  apice  fusci :  alae  limpidae ;  squamulae  fuscae  ;  nervi 
fulvi;  nervus  ulnaris  humerali  multo  longior,  radialis  et  cubitalia 
brevissimi;  stigma  minutum.     (Corp.  long.  lin.  f  ;  alar.  lin.  1.) 

Allied  to  Ent.  Latreillii,  Curtis. 

26.  Entedon  (Horismenus)  Sardus,  fem.     Atrutn,  antenna  nigra, 
hast  flava,  pedes  flavi,  ala  limpida. 

Corpus  atrum,  aeneo  et  viridi  varium,  convexum,  validum,  nitens, 
laeve,  parce  hirtum  :  caput  transversum,  breve,  thorace  non  latius ; 
vertex  sat  latus ;  frons  abrupte  declivis :  oculi  picei,  mediocres,  non 
extantes  :  antennae  nigrae,  clavatae,  moniliformes,  thorace  breviores ; 
articulus  1"»  flavus,  longus,  gracilis  ;  2""  cyathiformis ;  3"*,  4"*  et  5"* 
subaequales,  discreti ;  clava  conica,  articulo  5^  multo  latior  et  longior ; 
thorax  longiovatus :  prothorax  transversus,  brevissimus :  mesotho- 
racis scutum  longitudine  latius ;  parapsidum  suturae  bene  determi- 
natae, postice  approximatae ;  scutellum  magnum,  brevi- obconicum, 
unisulcatum :  metatborax  magnus,  obconicus,  deelivis  :  petiolus  bre- 
vissimus: abdomen  longiovatum,  apice  acuminatum,  thoracis  fere 
longitudine  et  latitudine ;  segmentum  1"™  magnum ;  2^^  et  sequentia 
breviora,  subaequalia :  pedes  flavi,  simplices,  subaequales ;  coxae  nigrae ; 
tarsis  articuli  P  ad  3^^  longitudine  decrescentes,  4"^  3°  paullo  lon- 
gior ;  ungues  et  pulvilli  minuti,  fusci :  alae  limpidae ;  squamulae  piceae; 
nervi  fiisci ;  nervus  ulnaris  humerali  multo  longior,  radialis  nullus, 
cubitalis  brevissimus  ;  stigma  minutum.  (Corp.  long.  lin.  j ;  alar, 
lin.  li.) 

27.  Entedon  (Euderus)  HeriUus,  fem.     Nigro-cyanewn,  antenna 
nigra,  pedes  nigro^cganei,  tarsi  albidi,  ala  albo  limpida. 

Corpus  sublineare,  convexum,  nigro-cyaneum,  parum  nitens,  sci- 
tissime  squameum,  parce  hirtum,  subtus  purpureum :  caput  trans- 
versum,  brevissimum,  thoracis  latitudine ;  vertex  latus ;  frons  im- 
pressa,  abrupte  declivis :  oculi  rufi,  mediocres,  non  extantes :  an- 
tennae nigrae,  subclavatae,  thorace  non  breviores ;  articulus  1"'  longus, 
gracilis ;  2^'  cyathiformis ;  3"*  et  sequentes  mediocres,  usque  ad  cla- 
vam  latescentes;  clava  ovata,  articulo  praecedente  duplo  longior: 
thorax  longiovatus :  prothorax  transversus,  brevissimus,  supra  vix 
conspicuus :  mesothoracis  scutum  longitudine,  non  latius ;  parapsidum 


24       Mr.  F.  Walker  on  same  North  American  Chalciditcs. 

Buturse  optime  detenninatae,  postice  approximatse ;  scutellum  obco- 
nicum,  magnum  :  metathorax  mediocris,  declivis,  obconicus :  petiolus 
brevissimus  :  abdomen  longifusifonne,  nitens,  Iseve,  aupra  depressum, 
fiubtus  carinatum,apice  attenuatum  et  acuminatum,  thorace  angustius 
et  multo  longius :  pedes  nigro-cyanei,  simplices,  subaequales ;  protarsi 
f usci ;  mesotarsi  et  metatarsi  albidi,  apice  fusci :  alse  albo-limpidse ; 
squamulse  picese  ;  nervi  pallida  flavi ;  nenrus  ulnaris  humerali  multo 
longior,  radialis  et  cubitalis  brevissimi ;  stigma  minutum.  (Corp.  long, 
lin.  2 ;  alar.  lin.  2^.) 

28.  Eulophus  Calavius,  mas  et  fem.  Viridis  cvpreo  varivs,  abdo- 
men mari  flavo  maculatum,  pedes  mari  flavi,  iem.fulvi,  proala 
fusco  maculatcB, 

Mas, — Corpus  longum,  gracile,  sublineare,  convexum,  nitens,  vi« 
ride,  scitissime  squameum,  parce  hirtum  :  caput  transvcrsum,  breve, 
thorace  paullo  latius ;  vertex  latus ;  frons  impressa,  abrupte  declivis : 
oculi  rufi,  mediocres,  non  extantes :  ocelli  vertice  triangulum  fin- 
gentes :  antennee  filiformes,  nigrae,  triramosae,  thorrice  paullo  lon- 
giores  ;  articulus  !"■  longus,  sublinearis ;  2*"  cyathiformis ;  3"*,  4"" 
et  5""  ramulos  basi  emittentes  graciles  hirtos ;  6^  et  7""  longi, 
lineares ;  clava  fusiformis.  articulo  1^  longior :  thorax  fusiformis : 
prothorax  sat  magnus,  angustus,  conicus,  latitudine  longior :  meso- 
thoracis  scutum  parvum,  longi tudine  latius ;  parapsidum  suturse  bene 
determinatse,  postice  approximatse ;  scutellum  mediocre,  subconicum : 
metathorax  magnus,  obconicus,  striatus,  declivis :  petiolus  brevis- 
simus :  abdomen  ovatum,  laeve,  depressum,  thorace  multo  brevius 
non  angustius,  basi  flavo  maculatum  ;  discus  purpureus :  pedes  flavi, 
graciles,  simplices,  suba[^qualcs ;  coxae  virides  ;  tarsi  apice  fusci ;  pro- 
tarsi  fulvi :  alae  limpidse,  angustae ;  squamulae  piceae ;  nervi  fusci ; 
nervus  humeralis  ulnari  paullo  longior,  ulnaris  radiali  plus  duplo 
longior,  cubitalis  brevis ;  stigma  minutum ;  proalae  cuique  apud  dis- 
cum  macula  fere  obsoleta  fusca.  (Coq).  long.  lin.  1 — 14  ;  alar.  lin. 
If— 2.) 

Var,  /3.  Proalae  apice  obsolete  fusco  nebulosae  :  antennis  articulus 
!"■  basi  flavus. 

Var,  y.  Corpus  cyaneo  et  aeneo  varium. 

Fem,  Corpus  aeneum,  viridi  varium :  antennae  nigrae,  subclavatae, 
9-articulat8e,  thorace  non  longiores ;  articulus  1™  longus,  gracilis, 
fulvus,  apice  niger ;  2"'  cyathiformis ;  3"  et  sequentes  longi  usque  ad 
6y*°  curtantes  et  latescentes ;  clava  conica,  acuminata,  articulo  6^ 
longior :  abdomen  longiovatum,  purpureo-cupreum,  basi  viride,  sub- 
tus  cariuatum,  apice  acuminatum,  thorace  non  brevius ;  segmenta 
subaequalia  :  pedes  fulvi ;  coxsc  virides ;  mesotarsi  et  metatarsi  flavi, 
apice  fusci :  dae  limpidae ;  proalae  apice  obsolete  fusco  nebulosae,  ma- 
cula cuique  in' disco  magna  distincta  fusca.  (Corp.  long.  lin.  1^ — If ; 
alar.  Hn.  l|--2f ) 

Var,  p.  Thoracis  discus  cupreus. 

Var,  y.  Femora  fusco  cincta. 

Var,  i,  Proalis  maculae  vix  conspicuae. 

Var,  €,  Var,  0,  et  B,  similis :  antennis  articulus  1^  niger,  basi 
fulvus :  tibiae  flavae. 
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29.  Eolophus  IphinoS,  mas.  Nigro-mridis^  abdomen  cupreum,  an' 
tenntt  pice^Bt  pedes  flavi,  femora  ftdva,  metafemora  fusca,  ake  Im- 
pidtE. 

Corpus  nigro-viride,  breve,  convexum,nitens,  scitissime  squatneum, 
parce  hirtum :  caput  transversum,  breve,  thorace  latius ;  vertex  latus ; 
frons  impressa,  abrupte  declivis :  oculi  picei,  mediocres,  non  extantes : 
antennae  piceae,  longse,  graciles,  filiformes,  triramosae,  corpore  vix 
breviores  ;  articulus  !"■  longus,  linearis ;  2*"  cyathiformis ;  3"",  4""  et 
5^  ramulos  basi  emittentes  graciles  birtos  ;  6^  et  7"*  longi,  lineares ; 
clava  sublinearis,  acuminata  :  thorax  ovatus :  protborax  transversus, 
brevis,  antice  angustus :  mesothoracis  scutum  longitudine  latius ; 
parapsidum  sutune  non  bene  determinatae ;  scuteilum  obconicum : 
metathorax  sat  magnus,  obconicus,  declivis  :  petiolus  brevis :  abdo- 
men ovatum,  laeve,  cupreum,  depressum,  thorace  multo  brevius :  pedes 
flavi,  longi,  graciles,  simplices,  subaequales ;  coxae  virides ;  femora 
fulva ;  tarsi  apice  fusci ;  metafemora  fusca :  alae  limpidae ;  squamulae 
fuscae ;  nervi  flavi ;  nerv'us  humeralis  ulnari  vix  longior,  radiaUs  ulnari 
brevior,  cubitalis  sat  longus ;  stigma  minutum.  (Corp.  long.  lin.  f  ; 
alar.  lin.  1 .) 

30.  Eulopbus  Cyriades,   mas.     Nigro-viridis,  abdomen   cuprewn 
baeiflavum,  antenna  nigra,  pedes  fulvi  piceo  varii,  aim  limpida. 

Corpus  breve,  robustum,  convexura,  nigro-viride,  nitens,  scitissime 
squameum,  parce  hirtum,  subtus  cyaneo  et  purpureo  varium  :  caput 
transversum,  breve,  thorace  paullo  latius ;  vertex  latus ;  frons  im- 
pressa,  abrupte  declivis :  oculi  picei,  mediocres,  non  extantes :  an- 
tennae triramosae,  nigrae,  longae,  graciles,  filiformes;  articulus  1^ 
longus,  linearis,  nigro-cupreus  ;  2""  cyathiformis  ;  3^",  4*"  et  5"*  ra- 
mulos basi  emittentes  graciles  birtos :  thorax  ovatus :  protborax 
transversus,  brevis :  mesothoracis  scutum  longitudine  latius ;  para- 
psidum suturae  non  bene  determinatae ;  scuteilum  brevi- obconicum  : 
metathorax  sat  magnus,  obconicus,  declivis :  petiolus  brevis :  abdo- 
men sublineare,  laeve,  depressum,  cupreum,  basi  flavum,  thorace  bre- 
vius :  pedes  fulvi,  simplices,  subaequales  ;  coxae  basi  nigro-cyaneae ; 
femora  piceo  vittata ;  tarsi  apice  fusci ;  metatibiae  apice  fuscae  :  alae 
limpidae  ;  squamulae  piceae ;  nervi  fusci ;  nervus  humeralis  ulnari  vix 
longior,  radialis  ulnari  brevior,  cubitalis  sat  longus ;  stigma  minutum. 
(Corp.  long.  lin.  | ;  alar.  lin.  1^.) 

31.  Eulopbus  Minio,  fem.    jSneo-viridis,  abdomen  nigro-cupreum, 
antenna  picea,  pedes  falvi,  aia  limpida. 

Corpus  aeneo-viride,  convexum,  nitens,  scitissime  squameum,  parce 
hirtum :  caput  transversum,  breve,  thorace  non  latius ;  vertex  sat 
latus;  frons  impressa,  abrupte  declivis:  oculi  rufi,  mediocres,  non 
extantes:  antennae  piceae,  submoniliformes,  extrorsum  crassiores, 
thorace  paullo  longiores ;  articulus  1^  longus,  gracilis ;  2°*  cyathi- 
formis ;  3*"  et  sequentes  longi.  usque  ad  6^^  curtantes  et  latescentes ; 
clava  conica,  aciuninata,  articulo  6°  longior :  thorax  longiovatus : 
protborax  magnus,  conicus :  mesothoracis  scutum  transversum, 
breve ;  parapsidum  suturae  bene  determinatae,  postice  approximatae ; 
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Bcutellum  Bubconicum  :  metathorax  magnus,  obconicut,  declivis : 
petiolus  brevis  :  abdomen  nigro-cupreum,  ovatum,  Inve,  dq)re88ain« 
8ubtu8  carinatum,  apice  acuminatum,  thorace  pauUo  breviuset  latias  : 
pedes  fulvi,  simplices,  subflequales  ;  tarsi  apice  fusci  :  ale  limpidae  ; 
squamulse  picese ;  nervi  fulvi ;  nervus  humeralis  ulnari  vix  longior. 
radialis  ulnari  brevior,  cubitalis  sat  longus ;  stigma  minutum.  (Corp. 
long.  lin.  1 ;  alar.  lin.  If.) 

32*.  Eulophus  Oobryas,  mas.  ^neus,  caput  nigrum,  abdomen  nigro' 
cupreum,  antennde  nigra ^  pedes  flavi,  femora  nigro-anea,  ala  lim^ 
pida. 

Corpus  breve,  latum,  convexum,  parce  birtum  :  caput  tranaversum^ 
breve,  nigrum,  nitens,  scitissime  squameum,  thoracis  latitudine ;  ver- 
tex sat  latus ;  frons  impressa,  abrupte  declivis  :  oculi  rufi,  mediocres, 
non  extantes  :  antennae  nigrse,  clavatae,  thorace  breviores  ;  articulua 
!«■  fulvus,  longus,  linearis  ;  2"*  cyathiformis ;  4^  3®  brevior  5**  Ion- 
gior ;  clava  longiconica,  acuminata,  articulo  5°  multo  longior :  thorax 
ovatus,  altus,  aeneus,  scite  squameus,  parum  nitens :  prothorax  trans- 
versus,  sat  magnus,  antice  angustus  :  mesothoracis  scutum  breve, 
longitudine  latius ;  parapsidum  sutune  remotse,  bene  determinatae, 
postice  approximate ;  scutellum  subovatum :  metathorax  magnus, 
obconicus,  declivis  :  petiolus  brevis  :  abdomen  ovatum,  uitens,  laeve, 
depressum,  nigro-purpureum,  basi  viridi  et  cupreo  micans,  thorace 
brevius  :  pedes  flavi,  simplices,  subaequalcs  ;  coxae  nigro-aeneae ;  tro- 
chanteres  picei ;  femora  nigro-aenea,  apice  flava ;  tarsi  apice  fusci, 
articulus  2^  1°  brevior  3°  longior,  4"'  3^  paullo  longior :  alae  limpidae, 
sat  latae ;  squamulae  piceae ;  nervi  fulvi ;  nervus  humeralis  ulnari  vix 
longior,  radialis  ulnari  multo  brevior,  cubitalis  sat  longus ;  stigma 
minutum.     (Corp.  long.  lin.  1^ ;  alar.  lin.  2.) 

Allied  to  Eulophue  ramicornte,  Geoffroy. 

83.  Eulophus  Minyas,  fern.  Cupreus  cyaneo^viridi  varius,  antenna 
picea,  pedes  fuivi,  femora  nigro-viridia,  proala fusco  mactdattt. 

Corpus  cupreum,  sublineare,  convexum,  nitens,  scitissime  squa- 
meum, parce  hirtum,  utrinque  cyaneo-viridi  varium,  subtus  cyaneo- 
viride :  caput  transversum,  breve,  thoracis  latitudine ;  vertex  sat 
latus ;  frons  impressa,  abrupte  declivis :  oculi  rufi,  sat  magni,  non 
extantes  :  antennae  piceae,  clavatae,  thorace  breviores ;  articulua  1^ 
long^,  gracilis,  fulvus ;  2"*  cyathiformis  ;  4""  3®  brevior  5**  longior ; 
clava  ovata,  acuminata,  articulo  5^  paullo  longior  :  thorax  ovatus  : 
prothorax  transversus,  brevissimus :  mesothoracis  scutum  magnum, 
longitudine  latius;  parapsidum  suturae  bene  determinates,  postice 
approximatae  ;  scutellum  magnum,  subconicum  :  metathorax  brevis, 
declivis  :  petiolus  brevissimus  :  abdomen  ovatum,  laeve,  basi  cyaneo- 
viride,  supra  depressum,  subtus  carinatum,  apice  acuminatum,  thorace 
non  longius;  discus  nigro-purpureus :  pedes  fulvi,  simplices,  sub- 
aequalcs ;  coxae  nigro-virides ;  trochanteres  picei ;  femora  nigro- 
viridia,  apice  fulva ;  tarsi  apice  fusci :  proalae  subfuscae ;  macula 
cuique  apud  nervum  ulnarem  magna  fusca ;  squamulae  piceae ;  nervi 
basi  fulvi  apice  fusci ;  nervus  humeralis  ulnari  non  longior,  radialis 
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ulnari  mnlto  brerior,  cubitalb  longus  in  al>e  discum  abrupte  dedivis ; 
stigma  minutum.     (Corp.  long.  lin.  I ;  alar.  lin.  1^.) 
Allied  to  EuL  gallarum^  Nees  d'£ssenbecft. 

34.  Elacbestus  Levana,  fern.     Ater,  abdominis  discut  fulvw,  an^ 
tetuue/usca,  pedes  Jlavi/usco  cincti,  ala  limpida. 

CorpuB  atnim,  convexum,  punctatum,  parum  nitens,  parce  hirtum : 
ca^ut  transversum,  breve,  thoracis  latitudine ;  vertex  latns ;  frons 
impreasa,  abrupte  dedivis  :  oculi  picei,  mediocres,  non  extantes :  an- 
tenme  fiiscsB,  subclavatsp.  moniliformes,  tborace  breviores  ;  articulus 
1™  fulvaa,  loogus,  gracilis  ;  2"  cyathiformis ;  3^  et  sequentes  me- 
diocres,  discreti«  usque  ad  5^^  curtantes  et  latescentes ;  clava  conica, 
acuminata,  articulo  5®  longior :  thorax  longiovatus  :  prothorax  trans- 
versus,  brevis,  antioe  angustus:  mesothoracis  scutum  longitudine 
latius ;  parapsidum  suturss  non  bene  determinatsB  ;  scutellum  nitens, 
Iwe,  aubconicum :  metathorax  magnus,  obconicus,  declivis :  petiolus 
longisaimus,  abdomine  pauUo  brevior :  abdomen  subrotundum,  nitens, 
keve,  depressum,  thoracis  dimidio  non  longius ;  discus  fulvus  ;  seg- 
mentum  1™°  magnum,  2^^  et  sequentia  brevia :  pedes  flavi,  simplices, 
Sttbaaquales  ;  coxae  picesB ;  ungues  et  pulvilli  fusci ;  mesotibin  apice 
spinis  longis  validis  armatae  ;  metapedum  femora  apice  fusca,  tibiae 
fuscse  basi  flavae :  alae  limpidas ;  squamulae  fulvae ;  nervi  flavi ;  nervus 
hnmeralis  ulnari  non  longior,  radialis  ulnari  multo  brevior,  cubitalis 
sat  longus ;  stigma  minutum.  (Corp.  Ipng.  lin.  1 — H;  alar.  lin. 
li-.l|.) 

For.  /3.  Metatibiae  flavae,  apice  fuscae. 

Allied  to  Elachestus  dimidiatus,  Nees  d'Ess. 

35.  Cirrospilus  Eunapius,  fem.  Nigro-jpurpureus,  abdomen  basi 
flatmm,  antenna  fusca,  pedes  flavi  ptceo  cincti,  proaia  fusco 
fasciata. 

Corpus  angustum,  sublineare,  convexum,  nigro-purpureum,  sci- 
tissime  squameum,  parum  nitens,  parce  hirtum  :  caput  transversum, 
breve,  thoracis  latitudine ;  vertex  sat  latus  ;  frons  impressa,  abrupte 
declivis  ;  oculi  picei,  mediocres,  non  extantes :  antennae  breves,  fuscts, 
clavatae,  thorace  breviores ;  articulus  P'  longus,  gracilis ;  2°*  oyathi-  . 
formis  ;  3^**  et  sequentes  mediocres,  usque  ad  5*^  curtantes  et  lates- 
centes ;  clava  conica,  acuminata,  articulo  5^  longior  et  latior :  tho- 
rax ovatus  :  prothorax  magnus,  conicus :  mesothoracis  scutum  laate  ^ 
flavum,  breve,  transversum;    parapsidum  suturae  non  bene  deter- 
minatas  ;  scutellum  nitens,  laeve,  obconicum  :  metathorax  mediocris, 
oboonicus,  declivis  :  petiolus  brevissimus  :  abdomen  ovatum,  nitens,  . 
laeve,  basi  flaviun,  supra  depressum,  subtus  carinatura,  apice  acumi-* « 
natum,  thorace  non  longius:  pedes  flavi,  graciles,  simplices,  sub^. 
aequales ;  coxae  piceae ;  ^rnora  picea,  apice  flava ;  tibiae  fuscae,  basi 
flavae ;  tarsi  apice  fusci :  alae  limpidae,  angustas ;  proalae  cuique  medio^ 
fascia  lata  fusca  bene  detenninata;  squamula;  fulvae;  nervi  flavi ^. 
nervus  ulnaris  humerali  pauUo  longior,  radialis  ulnari  multo  brevior  ;>- 
cubitalis  sat  longus ;  stigma  minutum.     (Corp.  long.  lin.  }  ;  alar. 
lin.l.) 
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Var,  /3.  Femora  nigro-picea  ;  tibiae  piceae. 
Allied  to  Cirr,  flavo-varius,  Nees  d'Ess. 

36.  Tetrastichus  Gala,  fern.     Fulvus,  abdomen  piceum,  antennas 
nigra,  pedes  fiavi,  ahe  limpida. 

Corpus  breve,  latum,  convexum,  nitens,  laeve,  fulvum,  parce  hirtum : 
caput  piceum,  transversum,  breviraimum,  impressum,  thorace  non 
latius ;  vertex  sat  latus ;  frons  abrupte  decUvis :  oculi  rufi,  mediocres, 
non  extantes  :  antennas  nigrae,  subclavatae,  thorace  pauilo  longiores ; 
articulus  !«•  longus,  linearis;  2«» cyathiformis ;  3™,  4'"  et  5«  me- 
diocres,  subasqusdes ;  clava  longiconica,  acuminata,  articulo  5°  pauilo 
longior  et  latior :  thorax  ovatus  :  prothorax  brevissimus,  supra  vix 
conspicuus :  mesothoracis  scutum  magnum,  longitudine  vix  latius  ; 
parapsidum  suturse  remotae,  bene  determinatse,  postice  approximatae  ; 
scutellum  magnum,  subrotundum,  bisulcatum :  metathorax  medio* 
cris,  transversus,  postice  angustus  :  petiolus  brevissimus  :  abdomen 
piceum,  ovatum,  basi  fulvum,  supra  depressum,  subtus  carinatum, 
apice  acuminatum,  thorace  pauilo  latius  non  longius:  pedes  flavi, 
simplices,  subaequales ;  tarsi  apice  fusci :  alae  limpidae,  latae ;  squa- 
mulae  fulvae ;  nervi  fiilvi ;  nervus  ulnaris  humerali  pauilo  longior,  ra* 
dialis  vix  ulius,  cubitalis  sat  longus ;  stigma  minutum.  (Corp.  long, 
lin.  f ;  alar.  lin.  1|.) 

Allied  to  Tetrastichus  Armaus,  Ann.  Nat.  Hist.  xi.  200 ;  and  to 
T.  Metro,  A.  N.  H.  xi.  201. 

37.  Tetrastichus  Haemon,  fem.    Ater,  antenna  nigra,  pedes  picei^ 
tibia  apice  albida,  tarsi  fiavi,  ala  sublimpida. 

Corpus  breve,  validum,  convexum,  atrum,  parum  nitens,  subtilis- 
sime  punctatum,  parce  hirtum :  caput  transversum,  impressum,  bre- 
vissimum,  thoracis  latitudine  ;  vertex  latus ;  fruns  abrupte  declivis  : 
oculi  picei,  mediocres,  non  extantes  :  antennae  nigrae  ;  articulus  1*" 
longus,  gracilis  ;  2"*  cyathiformis  ;  3^  et  sequentes  mediocres,  usque 
ad  5**™  curtantes  et  latescentes  ;  clava  conica,  acuminata,  articulo  5^ 
longior :  thorax  ovatus  :  prothorax  transversus,  brevis,  mesothoracis 
scutum  magnum,  longitudine  latius ;  parapsidum  suturae  bene  deter- 
minatae,  postice  approximatae ;  scutellum  obconicum,  bisulcatum : 
metathorax  declivis,  mediocris,  postice  angustus  :  petiolus  brevissi- 
mus :  abdomen  longiovatum,  parum  nitens,  supra  convexum,  subtus 
carinatum,  apice  acuminatum,  thorace  pauUo  longius;  segmenta  1® 
ad  4*»"  subaequalia,  5™»  pauilo  longius,  6""  et  7""  minora :  pedes 
picei,  simplices,  subsequales  ;  coxae  nigrae ;  genua  fulva ;  tibiae  fuscae ; 
mesopedum  et  metapedum  tibiae  apice  albidae,  tarsi  flavi,  apice  fusci ; 
protarsi  fulvi :  alae  sublimpidae;  squamulae  piceae ;  nervi  fusci ;  nervus 
ulnaris  humerali  multo  longior,  radialis  nuUus,  cubitalis  sat  longus  ; 
stigma  minutum.     (Corp.  long.  lin.  1  ;  alar.  lin.  1^.) 

Allied  to  Tetrastichus  Paralus,  Mon.  Chal.  i.  296. 

38.  Tetrastichus  Epidius,  fem.     Ater,  antenna  nigra,  pedes  fulvi, 
femora  picea,  tibia  apice  albida,  tarsi  flavi,  ala  sublimpida. 

Corpus  longum,  angustum,  convexum,  atrum,  parum  nitens,  sub- 
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tiliBsiine  ponctatum,  parce  hirtum  :  caput  transveraum,  breve,  tho- 
racis latitttdine  ;  vertex  latus ;  Irons  impressa,  abrupte  declivis :  oculi 
picei»  mediocres,  non  extantes :  antennae  nigrse,  subclavatse,  thorace 
longiores  ;  articnlua  1^  picens,  longas,  gracilis ;  2^  longicyathi* 
formis ;  3™  et  sequentes  longi ;  4^  3^  brevior  et  latior  5®  longior  et 
angostior ;  clava  lon^conica,  acuminata,  articulo  5®  multo  longior  : 
thorax  ovatns :  prothorax  transversus,  mediocris,  antice  angustior  : 
mesothoracis  scutum  magnum  longitudine  pauUo  latius  ;  parapsidum 
suturae  remotae  bene  determinatsp^  postice  approximatae ;  scutellum 
obconicum,  bisulcatum  :  metathorax  mediocris,  declivis,  postice  an- 
gustior :  petiolus  brevissimus  :  abdomen  longifusiforme,  supra  con- 
vexum,  subtus  carinatum,  apice  attenuatum  et  acuminatum,  thorace 
daplo  longius ;  segmenta  1""  ad  S**"  brevia ;  4""  et  6""  longiora ;  6™"* 
et  7"™  subcjlindrica :  pedes  fulvi,  simplices,  subaequales ;  coxae 
nigrae  ;  femora  picea,  apice  fulva  ;  mesopedum  et  metapedum  tibiae 
apice  albidae,  tarsi  flavi  apice  fusci :  alae  sublimpidae,  abdominis  api- 
cem  dum  quietem  agunt  non  attingentes  ;  squamulae  piceae  ;  nervi 
fulvi ;  nervus  ulnaris  humerali  multo  longior,  radialis  nuUus,  cubitalis 
sat  longus ;  stigma  minutum.     (Corp.  long.  lin.  1^ — 1^ ;  alar.  lin. 

Allied  to  Tetraatichus  Adalia,  Ann.  Nat.  Hist.  xi.  351. 

39.  Acrias  (n.  g.)  Nileus,  fem.     Purpureus,  antenna  nigra,  pedes 
nigri,  tarsi  flavi,  proala  fusco  maculata. 

Corpus  gracile,  convexum,  purpureum,  nitens,  scitissime  squa- 
meum,  parce  hirtum,  cyaneo  varium  :  caput  transversum,  brevis- 
simum,  impressum,  thoracis  latitudine ;  vertex  sat  latus  ;  frons  ab- 
rupte declivis :  oculi  rufi,  mediocres,  non  extantes :  antennae  latap, 
compressae,  subfusiformes,  nigrae,  thorace  non  longiores ;  articulus 
!"■  longus,  apice  latior;  2"*  cyathiformis  ;  3"*,  4"*  et  5"*  mediocres, 
subaequales ;  clava  longiconica,  acuminata,  articulo  5°  multo  longior : 
thorax  longiovatus :  prothorax  conicus,  mediocris :  mesothoracis  scu* 
tum  longitudine  latius  ;  parapsidum  suturae  bene  determinatae,  pos- 
tice approximatae ;  scutellum  obconicum  :  metathorax  transversus, 
brevis :  petiolus  brevissimus :  abdomen  teliforme,  compressum,  supra 
depressum,  subtus  carinatum,  apice  attenuatum  et  acuminatum,  tho- 
race multo  longius  et  angustius :  pedes  nigri,  simplices,  subaequales  ; 
trochanteres  picei ;  genua  picea ;  tarsi  iiavi,  apice  fusci ;  protarsi 
fulvi :  alae  limpidae ;  squamulae  piceae ;  nervi  fusci ;  proalae  cuique 
macula  in  disco  magna  indistincta  fusca  et  ad  marginem  maculae 
6  minores  obscuriores ;  nervus  ulnaris  humerali  longior,  radialis  ulnari 
brevior,  cubitalis  brevis ;  stigma  minutum.  (Corp.  long.  lin.  f ;  alar, 
lin.  1.) 

I  have  an  undescribed  British  insect  that  belongs  to  this  new 
genus. 


80  Mr.  C.  C.  Babington's  List  of  Plants  pothered 

VII. — List  of  Plants  gathered  during  a  short  visit  to  Iceland  in 
1846.  By  Charles  C.  Babington,  M.A.,  F.L.S.,  F.G.S.  ficc  * 

It  may  perhaps  be  said  that  the  following  list  of  Icelandic 
plants  is  scarcely  deserving  of  the  space  which  it  occupies,  con- 
taining as  it  does  so  very  few  additions  even  to  Hooker's  *  Ice- 
landic Flora '  contained  in  his  '  Tour  in  Iceland/  and  still  fewer 
to  Vahl's  *  Liste  des  Plantes '  published  in  Gaimard's  '  Voyage  en 
Islande*  (Min.  et  Gfol.  p.  371).  That  fact  however  is  itself 
deserving  of  notice^  from  its  proving  that  those  parts  of  the  island 
to  which  the  researches  of  most  botanists  have  been  necessarily 
confined  were  very  carefully  examined,  and  that  therefore  M. 
VahPs  '  Liste '  of  432  flowering  plants  is  not  a  very  imperfect 
catalogue  of  the  Icelandic  flora. 

Circumstances  over  which  I  had  no  control  restricted  the 
time  which  I  could  devote  to  collecting  plants  in  Iceland  within 
very  narrow  limits, — far  narrower  than  I  had  promised  myself 
when  leaving  England.  We  landed  at  Reikiavic  on  June  29, 
1846,  and  sailed  from  that  port  on  July  13,  after  which  day  a 
continuance  of  stormy  weather  detained  us  so  long  oflF  the  Ice- 
landic coast  as  efiectually  to  prevent  a  visit  which  we  bad  planned 
to  some  of  the  Fiords  in  the  eastern  part  of  the  island.  My 
collections  were  therefore  confined  to  that  small  south-western 
district  which  was  examined  by  several  former  visitants.  The 
barren  character  of  the  country  surrounding  Eeikiavic  renders  it 
very  unpropitious  to  the  botanist,  and  the  long  journey  on  horse- 
back to  and  from  the  Geysers  is  nolt  favourable  to  collecting. 

The  neighbourhood  of  Reikiavic  consists  of  low  hills,  the  sur- 
face of  which  is  fully  half  covered  with  lumps  of  rock  and  large 
stones,  between  which  the  soil,  although  fertile  in  appearance  and 
probably  in  reality,  is  often  nearly  devoid  of  vegetation ;  scattered 
plants  of  Dryas  octopetala,  Lychnis  alpina,  Cerastium  latifolium, 
Arenaria  norvegica  and  a  few  other  species  were  observed.  The 
lower  groimds  are  very  boggy,  but  far  from  rich  in  plants ;  a  very 
few  species  of  Carex  and  Scirpus  occupying  nearly  the  whole 
surface. 

The  above  description  will  apply  to  a  considerable  portion  of 
the  country  which  we  visited,  but  occasionally  a  small  hollow 
occurred  covered  by  a  beautiful  turf  {Festuca  ovina  and  Poa  prO" 
tensis  chiefly),  amongst  which  grew  rather  numerous  specimens 
of  Geranium  sylvaticum,  Orchis  latifolia,  Habenaria  viridis  and 
H,  hyperborea.  Such  spots  were  mostly  veiy  small.  Near  Thing- 
valla  (a  place  of  great  note  in  Icelandic  histo^),  which  is  situated 
upon  an  ancient  lava-current  and  is  at  a  considerable  distance  from 
the  sea,  there  is  rather  an  extensive  district  of  cavernous  lava  full 

*  Read  before  the  Botanical  Society  of  Edinburgli,  10th  June  1847. 
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of  deep  hollows  and  cracks  upon  which  a  much  more  luxuriant 
vegetation  occurs.  This  is  called  a  '^  forest "  by  the  Icelanders^ 
being  well-covered  with  'low  bushes^  the  highest  not  exceeding 
six  feet^  of  Betula  glutvnosa^  B,  intermedia,  B,  nana  (remarkably 
large),  and  beautiful  but  dwarf  willows,  especially  Salix  lanaia 
and  S.pkylicifolia.  The  neighbourhood  of  the  Geysers  does  not 
appear  to  be  rich  in  plants,  nor  does  the  hot  water,  which  issues 
from  the  ground  in  a  state  of  active  ebullition,  seem  to  hasten 
their  growth.  I  could  not  perceive  that  individuals  growing  in 
the  warm  mud  by  the  side  of  steaming  currents  were  at  all  more 
forward  than  others  at  a  distance  from  the  heated  spots.  It  is 
stated  that  vegetation  continues  on  this  peculiar  tract  throughout 
the  vear,  but  that  the  want  of  sun-Ught  will  not  allow  the  plants 
so  situated  to  benefit  by  their  exemption  from  the  frost  and  snow 
to  which  their  neighbours  are  subject. 

During  a  visit  of  one  day  to  the  head  of  Hval  Fiord,  a  deep 

inlet  bounded  by  mountains  situated  about  forty  miles  towards 

the  north  from  Reikiavic,  I  had  an  opportunity  of  examining 

the  damp  ledges  on  the  face  of  a  mountain  of  moderate  elevation 

(estimated  by  us  at  2500  feet),  and  thus  learned  something  of 

the  alpine  vegetation.    It  may  be  observed  that  the  slopes  of  the 

mountains  are  usually  quite  dry  and  therefore  perfectly  barren, 

and  that  it  is  only  in  the  few  cases  where  the  lava  is  more  solid 

or  the  rocks  basaltic  that  wet  spots  occur.     The  following  plants 

may  be  mentioned  as  inhabiting  the  steep  and  moist  slope  of 

this  mountain,  named  Reinevalla-hals :  Draba  rupestris,  Arabis 

alpina,  Silene  acaulis,  Stellaria  cerastoides,  Saxifraga  rivtdaris, 

S.  Hirculus  (also  not  unfrequent  in  the  bogs),  S,  nivalis  and 

Veronica  alpina.     On  its  exposed  and  nearly  dry  but  peaty 

summit  there  were  Viola  palustris,  Sibbaldia  procumbens,  AlchC" 

milla  alpina,  Andromeda  hypnoides  and  a  few  others. 

There  is  great  reason  to  think  that  a  rich  and  almost  unex- 
plored field  for  botanical  research  exists  in  the  northern  part  of 
Iceland.  All  the  accounts  of  that  part  of  the  island  describe  it  as 
by  far  the  most  fertile  portion  of  the  country.  It  is  also  believed 
that  the  eastern  districts  would  well  repay  examination. 

The  wet  chmate  of  Iceland  and  its  short  and  cloudy  summer 
render  it  very  unfavourable  to  vegetation.  We  could  not  learn 
from  the  Governor  and  other  intelligent  gentlemen  that  any  arable 
land  exists  in  the  country,  (unless  the  cultivation  of  potatoes  in 
the  northern  district  may  be  considered  as  an  exception,)  and  at- 
tempts to  grow  vegetables  in  what  may  in  courtesy  be  denomi- 
nated gardens,  do  ^ot  seem  to  be  often  made  by  any  of  the  in- 
habitants except  those  of  Danish  origin.  On  the  3rd  of  July  the 
people  of  Reikiavic  were  planting  out  turnips  in  their  httle  plots 
of  garden  ground,  and  potatoes  were  just  coming  up  in  a  few 


32  Mr.  C.  C.  Babington's  List  of  Plants  gathered 

places.  In  the  Goyemor's  garden  there  were  also  some  very  fine 
radishes.  I  saw  no  other  culinary  plants  except  mustard  and 
cress^  unless  archangel  may  be  so  considered.  The  cultivation 
of  flowers  does  not  seem  to  be  attempted  in  the  open  ground, 
but  a  very  few  are  preserved  in  pots  in  some  of  the  Danish 
houses.  In  one  house  I  noticed  a  carnation,  a  scarlet  Chinese 
rose,  mignionette,  and  a  small  fuchsia ;  all  of  them  showing  con* 
spicuously  that  they  were  with  difficulty  preserved  alive. 

Hooker  in  his '  Tour/  and  also  in  *  Mackenzie's  Travels  in  Ice* 
land/  gave  as  complete  a  list  of  Icelandic  plants  as  he  was  able 
to  prepare,  and  in  the  recent  French  work  upon  Iceland  by  M. 
Gaimard  will  be  found  a  similar  list  of  species  compiled  by  M. 
Vahl.  In  the  following  list  of  the  plants  collected  by  me,  the 
names  of  those  few  species  are  printed  in  italics  which  are  not 
included  in  M.  VahFs  list.  I  have  also  added  the  localities  of  a 
few  of  the  more  intei*esting  plants.  I  am  deeply  indebted  to 
Ur.  Boott  for  examining  and  naming  my  specimens  of  Carex, 
with  which  difficult  genus  he  is  known  to  be  peculiarly  well 
acquainted,  and  his  long-promised  Monograph  upon  which  is 
anxiously  expected. 

List  of  species  of  Plants  gathered  in  Iceland  between  June  29 

and  July  13, 1846. 

Rantmeulaeete,  Silene  acaulis. 

Thalictrum  alpinum.  Lychnis  alpina. 

Ranunculus  aquatilis.  Sagina  procumbens. 
Batrachiunilieterophyllum,Frie«.    S.  nodosa,  E.  Mey. 

R.  hyperborcus.  Spergula  arvensis. 

R.  acris.  Alsine  peploides. 

R.  repens.  ^*  nibella.     Near  Reikiavic  and  on 
Caltha  palustris.  Reinevallahals. 

^      ./  Arenaria  norvegica. 

i'^efrS  ^^*^"^"?  ceraitoides. 

Cardamine  hirsuta.    The    terminal  c^mtlum  tm^^ 

leaflet  of  the  lowerleaves  IB  rounder  q  alninum 
and  less  angular  than  in  the  Bri-       *     ^         ' 

tish  plant.  ^        .  Geraniacea. 

C.  pratensis.  Geranium  sykaticum. 
Draba  rupestris.     Reinevalla-hals.  RosaceiB, 

D.  incana.  Spiraea  Ulmaria. 
D.  incana  fi.  hebecarpa,  Koch,  Dryas  octopetala. 
D.  verna.  Geum  rivale. 
Capsella  Bursa-pastoris.  Rubus  saxatilis. 
Cakile  maritima.  Fragaria  vesca. 

Violacea,  ^'  coUina,  Vdhl,  Lisle  t 

Viola  canina.  PotentiUa  Comarum. 

V.  palustris.  £•  ansenna. 

^  .   ..  "•  alpestns. 

Caryophyllea.  >.  aurea,  Hook, 

Silene  maritima.  P.  maculata,  VafUl 


durir^  a  9hort  visit 
ibena.    Summit  of 
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Siblialdia  procnm 
ReineTaila-hab. 
Alchemilla  ynlgaris. 
A.  alpina. 

Omagrariaee^. 

Epilobtum  montonum  y.  humile,  Bab, 
£•  palnatre. 
E>  ffkyiOum, 
K  alpmum. 

Halorojfeaf. 

Myriophyllum  spicatam. 
Hippuiu  Tulgans. 

Partulaeea, 
Montia  fontana. 

CroinUaeetB, 
Sedmn  rOloaum. 
S.  Rhodiola. 

SoMfrapacem. 

Saziftaga  stellaris. 
S.  Hirculaa. 
S.  caBtpitoaa. 

S.  hypnoidet.    ReineTalla-hala. 
S.  DiTalis.     Descending  to   the  sea 
level. 

S.  rimlaria.    ReineTalla-lials. 
S.  oppocitifolia. 
Pamaasia  palustris. 

UmbeUifertB. 

Carnm  Canii.  Tliinffyalla  (natu- 
wliaed). 

[Angelica  Archangelica.  I  have  no 
specimen  of  thu,  and  only  saw  it 
in  patches  of  cultiTated  ground.] 

Rubiaceit. 
Galium  boreale. 
G.  rerum. 
G.  pwitfiMi. 

ComposiUB, 
£rigeron  alpinus. 
Gnai>haliam  uliginosam. 
Oporinia  autumnalis. 
0.  automtialis  j3.  Taraxaci. 
Taraxacum  officinale. 
Hieracium  alpinum. 
B,  ctfstMm,  Pries. 
a.  LamonL 
Pyrethrum  inodomm. 

Eficace€e. 

Vaccinium  uliginoaum. 
Aittoetaphyloa  Ura-urd. 
Andromeda  hvpnoidea.    Summit  of 
Reinevalla^hala. 

Ann.  SfMoff.N.  Hist.  Vol.xx. 


Calluna  valgaris. 
Pyrola  minor. 

GenHanaeets. 

Menyanthea  trifoliate. 
Gentiana  campeatria. 
G.  nivalis. 

Boroffinem. 

Steenhammera  maritima. 
Myo$ati9  venieolor, 
M.  intermedia,  Link. 

Bhmanthaceig. 
Rhlnanthua  minor. 
Bartaia  alpina. 
Veronica  aeroillifolia. 
V.  alpina.    Keinevalla-hals. 
V.  saxatilis.    Near  Reikiavic. 

Labiatte, 
Thymus  Serpillum,  Linn.,  Friet,  not 

Prunella  vulgaris. 
Galeopsia  Tetrahit 

LentibularetB, 
Piaguicula  vulgaris. 

Plumba^nea, 
Armaria  maritima. 

Plantoffmetp, 

Plantago  maritima. 
P.  major. 

Chenopodiacea, 
Atriplex  patula  ? 

Polygmiaeea, 

Polygonum  vi%'jparum. 

P.  aviculare. 

Rumex  domesticus.     Only  observed 

near  the  houses  of  Reikiavic. 
R.  acetosella. 
R.  acetoaa. 
Oxyria  reniformis. 
Koenigia  islandica. 

Empetre€B. 
Empetrum  nigrum. 

Urticacea, 
Urtica  urens.  Plentiful  about  the 
houses  of  Reikiavic.  Believed  to 
be  an  introduction ;  confined  to  one 
garden  at  the  time  of  Hooker's 
visit 

AmefUaeeo!, 
Betula  glutinosa. 

B.  alba,  f'aib/?   Thingvalla. 
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Betula  intermedia,  Thorn.  Cawx  dioica. 

B.  fruticulosa,  Fahl  ?  Thing-    C.  chordorkixa,    Maria  Hayn,  Hval 
valla.  Fiord. 

B.  nana.    Thingvalla.  C  incurva. 

Salix  glauca,  Z.WW.,  not  ^m.  Reine-    C.curto. 


yalla-hals. 
S,  phylicifolia,    Thingvalla. 
S.  Janata. 
S,  pyrenaica  var.  norveffica,  Fries. 

Reinevalla-hala. 
S.  faerbacea. 

Orehidaei0. 

Orchis  latifolia. 
Habenaria  viridis. 
H.  hyperborea. 

Afelartthaeea. 

Tofieldia  palustris,  Huds, 

Juneacea. 


C.  atrata. 

C.  capillaria. 

C.  vaginata. 

C.  rariflora. 

C.  cryptocarpa,  Mejer* 

C.  filipendula,  Drej, 
C.  vulgaris,  Fries. 
C,  hyperhortOt  DreJ. 
C.  rigida. 

Oramin$m* 

Anlhoxanthum  odoratum. 
Alopecunis  geniculatus. 
Phleum  commutatum. 
Agrostis  alba. 


»        .  i^i«%...     t-  fi^i.  *i.i>  f  ««*•«     Arundo  ttricta.    Near  the  Geysers 
•^««^«*  6fl/<«tfti*.  _  Is  this  the  /.  tffU'        _ ,  ^^  ^,^  ^^^^  „    .  pj^  , 


nu  of  Hooker's  FI.,  or  /.  ateticut 

of  Vahl's  List  ? 
J.  supintis. 
J.  bufonius. 
J.  trifidus. 
J.  triglumis. 
LuzuTa  spicata. 
L.  multinora. 

Alumaeeie, 

Triglochin  palustre. 

Aroidea. 

Sparganium  natans. 

Potonio^e^oneie. 

Potamogeton  lanceolalui,  Sm. 
P.  nigrescens,  Fries. 


and  at  Maria  Havn,  Hval  Fiord. 
Sesleria  cserulea. 
Aire  alpina. 

Trisetnm  subspieatum  /9.  oiliaturo. 
Poa  annua. 
P.  pratensis. 
P.  alpina. 

P,  Balfourii,  Pam. 
P.  cffisia. 

P,  casta  /3.  glauca. 
Fcstuca  ovina. 
F.  rubra  y.  arenaria. 

Equiseiaeeet, 

Eqnisetum  vmhrosum,    Thingvalla. 
E.  palustre. 

FilUis. 


P.  Jiliformis.    Maria  Havn,  Hval    Polypodium  Dryopterii. 


Fiord. 
Zostera  angustifolia,  Reich, 

Cyperacete, 

Scirpus  caespitosus. 
Eleocharis  uniglumis. 
Eriophorum  capitatum. 
E.  polystachion  y.  elatius,  Koch, 
Elyna  spicata. 


P.  Phegopteris. 
Woodaia  ilvensis. 
Athyrium  Filix-foemina. 
Cystopteris  fragilis  a. 
C.  fragilis  /3.  dentata. 
Botrychium  Lunaria. 

LycopodiiieetB. 
Lycopodium  selaginoides. 


VIII. — On  the  Power  of  the  Living  Plant  to  restrain  the  Eva^ 
poration  of  the  Cell-Sap.    By  Hugo  v.  Mohl*. 

It  is  a  known  fact^  attested  by  numerous  weighings^  that  the 
living  plant,  when  exposed  to  light  (even  diffused  daylight, 

•  Botanische  Zeitung,  May  7,  1847.    Translated  by  Arthur  Henfirty. 


to  reittmn  the  Bvaporation  of  the  Cell*Sap.  86 

irhieh  is  not  capable  of  increasing  the  production  of  vapour 
from  a  dead  substanoe  permeable  by  water)^  gives  off  a  greater 
qnanti^  of  watery  vapour  to  the  atmosphere  than  it  does  in 
die  dark.  The  fundamental  cause  of  this  phsenomenon^  the  alte- 
rationa  which  are  brought  about  in  the  plant  by  Ught^  and 
which  condition  this  increased  separation  of  water^  are  unknown 
to  us*.  The  said  phenomenon  however  leads^  and  I  believe  in 
strict  correctness^  to  the  assumption^  that  the  evolution  of  watery 
vapour  from  plants  is  to  be  referred  to  two  causes;  in  the  first 
place,  to  the  universal  physical  law  of  vaporization,  in  obedience 
to  which  every  moist  substance  gives  off  water  until  the  at- 
mosphere around  is  perfectly  saturated;  and  secondly,  to  a  pro- 
oeiB  the  more  recondite  conditions  of  which  are  as  yet  altogether 
unknown  to  us,  dependent  on  the  vital  action  of  the  plant.  If  I 
have  correctly  gathered  the  views  which  are  advanced  in  physio** 
logical  works,  the  generally  received  opinion  is  this : — 1st,  that 
the  laid  physical  production  of  watery  vapour  is  regarded  as  to  a 
certain  extent  understood;  and  it  is  assumed  that  this  is  only 
more  or  less  interfered  with  by  the  more  or  less  perfect  condition 
of  the  cuticle,  which  is  not  readily  permeable  by  water  or  watery 
vapour ;  2ndly,  that  the  said  second  cause  is  considered  to  account 
for  a  more  abundant  separation  of  water  than  the  physical  cause 
alone  would  be  capable  of  producing. 

A  series  of  facts  now  appear  to  me  to  stand  in  opposition  to 
this  view;  I  will  only  mention  the  well-known  phsenomenon, 
that  those  plants  which  are  most  difficult  and  tedious  to  dry,  as 
for  instance  the  bulbous  plants,  the  genus  Sedum,  &c.,  dry  very 
quickly  if  previously  killed  by  immersion  in  boiling  water. 
Moreover,  it  is  well  known  how  quickly  plants  dry  winch  have 
been  killed  by  poison,  frost,  &:c.  From  these  circimistances  it 
undoubtedly  follows  that  a  dead  plant,  in  what  way  soever  it 
may  have  been  killed,  dries  quicker  than  a  living  plant  of  the 
same  species,  notwithstanding  that  the  evaporation,  occurring 
peculiarly  in  the  living  plant  under  the  influence  of  light,  is 
wanting,  and  only  a  true  physical  separation  of  water  takes  place. 

I  did  not  remember  to  have  found  special  researches  into  this 
drcumstauce  brought  forward  in  physiological  writings ;  it  ap- 

*  As  far  as  my  knowledge  goes,  no  positive  observations  have  been 
brought  forward  to  show  that  this  separation  of  water  takes  place  in  sub- 
merged plants,  which  would  prove  the  nature  of  the  fact  to  be  not  an  exha- 
lation of  vapour,  but  a  secretion  of  drops  of  watery  fluid ;  yet  this  is  in  the 
hjgheit  degree  probable,  since  it  would  be  inexplicable  how  water-plants 
could  accumulate  in  their  Interior  large  quantities  of  such  substances  as  are 
contained  in  so  small  proportion  in  water,  as  for  instance  the  iodine  cona* 
pounds  in  the  plants  of  sea- water,  if  they  did  not  in  the  course  of  time  ab- 
forb  a  considerable  quantity  of  water,  and  again  give  it  off  after  depriving 
it  of  particular  salts. 
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peared  to  me  therefore  not  to  be  altogether  without  interest  to 
undertake  a  aeries  of  weighings,  by  which  the  said  facta  mig^t 
be  more  accurately  determine.  I  selected  for  this  pnrpoae 
some  hot-house  plimts  with  thick  leaves,  since  I  had  reason  to 
hope  that,  on  account  of  the  relatively  weaker  evaporation  in 
these,  the  results  would  be  more  distinct  than  in  thin-leaved 
plants :  that  they  might  die  quickly  without  the  snbtractioii  or 
addition  of  water,  I  let  them  lie  in  the  open  air  for  twenty-four 
hours,  at  a  temperature  of  between  —  8^  and  »  9^  R.,  in  which 
time  they  of  course  were  not  merely  frozen  through  and  through, 
but  also  completely  killed.  I  then  weighed  the  plants,  and  let 
them  lie  for  fifteen  days  in  a  heated  room,  and  compared  their 
loss  of  weight  with  that  of  cut  living  specimens  of  as  nearly  the 
same  size  as  possible,  which  had  laid  beside  the  froien  specimens. 
I  consider  it  superfluous  to  publish  the  whole  series  of  weighings, 
and  confine  myself  to  the  statement  of  those  made  at  intervals 
of  five  davs,  the  results  of  which  are  contained  in  the  following 
table,  llie  numbers  express  the  loss  of  weight  in  per-oentage 
of  the  original  weight  of  the  plants : — 


Living  PlanU* 

Poly  podium  crastifolium.     Leaf. 
Ficut  elattica.    Leaf. 

lst-&th 
day. 

eth-lOth 
day. 

lltk-lSth 
day. 

Ist-lSth 
day. 

35-9 
11-4 
4-9 
2-7 
7-9 
46 

17-0 
71 

11-5 
2-5 
7-3 
5-8 

7-4 
14-3 
16  4 
1-5 
61 
6*3 

60-3 
32-8 
32-8 
6-7 
21-3 
16-7 

Vanilla  planifolia.     Leaf. 

Sanseviera  guineensis.     Leaf.  ... 
Epiphyllum  tnmcatum.    Stem... 
Stapelia  hinuta.    Stem 

Average..... 

11*4 

8-5 

8-6 

28-4 

Frozen  Plants. 

— 

Polypodium  crassifolium  

35-8 
32*0 
191 

8-3 
16-5 

8-9 

18*3 
13-3 
14-5 
6-6 
9-9 
19-5 

8*9 
17-3 
10-9 

5-8 
122 

30 

630 
62-6 
44-5 
20-7 
38-6 
31-4 

Ficua  elastica.... • 

Vanilla  planifolia  

Sanseviera  guineensis    

Epiphyllum  truncatum 

Stapelia  hirsuta  • 

Averaffe. ........... 

201 

13-7 

9-7 

43-5 

I  continued  the  weighings  no  further,  although  none  of  the 

Elants  mentioned  had  lost  all  their  water  on  the  fifteenth  day, 
ecause  the  results  appeared  to  me  to  be  sufficiently  distinct*. 

•  I  cannot  forbear  to  remark,  that  the  slight  loss  of  weight,  which  ia 
shown  by  the  weighing  of  Stapelia  hinuta  (in  the  frozen  specimen)  on  the 
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In  the  figures  of  tliis  table  lies  undoubtedly  the  proofs  that  in 
a  dead  plant  evaporation  goes  on  more  actively  than  in  a  living 
one,  and  that  this  is  the  more  active  the  thicker  their  leaves  are. 
If  I  am  asked  what  power  limits  the  production  of  vapour  in  the 
living  plant,  I  openly  confess  that  1  am  unable  to  answer  this 
question.  Those  even  who  believe  in  the  existence  of  a  peculiar 
vital  force,  will  be  little  inclined  to  assume  that  this  force  can 
act  in  direct  opposition  to  the  physical  production  of  vapour; 
there  are  indeed  only  two  possible  ways  of  explaining  the  phseno- 
menon.  Either  it  must  be  assumed,  that  in  consequence  of  the 
death  an  alteration  takes  place  in  the  solid  parts  of  the  plants 
in  the  cell-membranes,  which  makes  them  less  dense,  more 
readily  penetrable  by  water  or  aqueous  vapour,  than  they  are  in 
the  living  plant;  or  we  must  assume  that  chemical  changes 
occur  in  the  cell-contents  of  the  dead  plant ;  that  compounds^ 
which  by  reason  of  their  hygroscopic  peculiarity  retain  water 
with  a  certain  power  in  the  hving  plant,  are  decomposed,  or  are 
separated  from  the  cell-fluid  and  rendered  inactive.  Our  present 
knowledge  of  the  structure  and  of  the  nature  of  the  chemical 
conditions  of  plants  scarcely  place  us  in  the  position  to  decide 
whether  one  or  other,  or  both,  of  these  circumstances  occur. 
An  alteration  in  the  membrane  of  the  elementary  organs,  which 
indeed  many  may  be  inclined  at  first  to  reject,  does  not  appear 
to  me  to  be  so  totally  improbable,  since  in  a  dead  plant  the  ten- 
sion which  the  parts  of  a  living  plant  exhibit  is  immediately  lost 
in  so  great  a  degree,  as  to  render  it  impossible  to  ascribe  this  to 
the  sl^ht  loss  of  water  occurring  in  the  earliest  period,  and  the 
mere  mechanical  collapsing  of  the  cells  arising  from  tins  loss  of 
water,  and  one  is  oompell^  to  think  of  the  removal  of  a  tension 
coimected  with  life.  That  the  loss  of  this  tension  renders  the 
oell-membrane  more  readily  permeable  by  water  and  aqueous 
vaponr  is  at  least  conceivable,  and  to  me  at  least  so  much  the 
more  probable  that  I  believe  that  I  have  often  observed  foreign 
substances,  such  as  iodine,  penetrate  the  membrane  of  a  cell 
which  though  dead  was  still  frdl  of  water,  much  faster  than  that 
of  a  living  cell.  I  am  well-aware  that  this  view  will  meet  with 
little  sympathy  at  a  time  when  the  universal  endeavour  is  to 
refer  the  functions  of  living  plants  to  purely  physical  and  che- 
mical processes, — ^when  in  absorption  and  excretion  of  fluids  the 
Ehaenomena  of  endosmose  are  singly  and  solely  regarded :  I  must 
e  content,  yet  entreat  a  consideration  of  how  little  service  are 
these  purely  physical  explanations  in  reference  to  the  study  of 
the  absorption  or  excretion  of  sap  through  the  cells  of  plants; 

flfteentb  day,  mtres  a  sntpicion  in  my  mind  that  I  have  made  a  mistake  in 
writing  down  the  weight.  This  of  coune  I  cannot  now  ascertain ;  but,  at 
the  same  time,  it  does  not  essentially  prejudice  the  general  result 
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how  this  reference  of  the  whole  phfenomenon  to  endosmoae  leayes 
totally  unexplained  a  seriea  of  such  phsenomena  m  the  swelling  up 
of  a  particular  region  of  cells  in  consequence  of  irritation  in  sen* 
sitive  plants.  It  may  be  also  from  the  influence  of  the  phseno* 
menon  in  questiouj  that  in  many  plants  the  primordial  utricle 
separates  from  the  cell-wall  in  the  dead  plants  and  in  this  way 
the  celUsap  comes  into  direct  contact  with  the  cell-wall.  How* 
ever,  it  appears  to  me,  as  I  have  already  remarked,  thitt  it  ia 
rash  at  present  to  talk  either  about  this  or  other  possibilitiea, 
since  facts,  on  which  a  soUd  theory  can  be  built,  time  has  yet  to 
furnish  us  with. 


IX. — On  the  relative  Duration  of  the  Power  to  germinate^  m  Beeia 
belonging  to  different  Families,    By  M.  Alfh.  DsCandolls  *. 

{Firet  experiment.) 

Th.  reUtiye  permanence  of  the  faculty  of  germination  in  dif- 
ferent  species  of  seeds  has  never  been  examined  with  the  precision 
that  the  present  condition  of  science  demands.  The  ^'  practice'' 
of  gardens  has  taught  in  a  vague  and  superficial  manner,  that 
certain  seeds  soon  lose  their  power  of  germination,  othera  but 
slowly ;  that  the  collecting  of  seeds,  the  manner  in  which  they 
are  preserved,  transported,  and  lastly,  sown,  influence  greatly  the 
result  of  the  sowings.  It  is  well  known  that  by  a  suitable  degree 
of  humidity  and  heat,  may  be  obtained  the  germination  of  seeds 
which  otherwise  would  remain  inert  or  be  spoilt.  Facts  of  this 
kind  have  resulted  from  the  observation  of  every  horticulturist, 
and  it  would  be  useless  to  seek  to  contest  them,  because  the  con* 
ditions  of  the  sowings  vary  and  are  scarcely  ever  comparative.  On 
the  other  hand,  physiologists  have  directed  attention  in  their 
works  to  the  germination  of  some  very  old  seedsf^  but  these  are 
isolated  cases,  perhaps  exeeptional,  and  which  cannot  be  compared 
with  each  other,  since  the  seeds  have  been  submitted  to  different 
conditions. 

It  appeared  to  me  to  be  of  some  interest  to  ascertain  the 
faculty  of  germination,  after  a  given  lapse  of  time,  in  seeds,  be- 
longing to  different  families,  but  collected  simultaneously  in  the 
same  garden,  transported  and  preserved  in  the  same  manner, 
finally,  sown  in  equal  number  in  similar  conditions  of  soil,  hu* 
midity  and  temperature.   Well-observed  physiological  facts  have 

*  From  the  Ann.  des  Sc.  Nat.,  Dec.  1846.  Translated  by  Arthur  Hen- 
frey,  F.L.S.  &c. 

t  DeC.  Physiol,  Vlg^t.  p.  618  «^  teq,  Desmoulins,  Documents  relatifs 
k  la  faculty  germiuative  cohservde  par  quelqucs  graines  antiques.  Pamphlet 
in  8vo.  Ed.  2.    July  1846. 
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alwayi  yalue  in  tbemselvet.  I  foresee  moreover^  in  the  present 
CMCj  oertais  applications  to  geographical  botany.  Thus  the  du- 
ration of  the  faculty  of  germination^  be  it  absolute  or  relative^ 
may  have  an  influence  on  the  frequency  of  the  individuals  of  each 
spedesj  on  their  appearance  in  new  localities  the  nature  of  which 
has  changed,  and,  when  the  seeds  have  been  deposited  a  long 
time,  on  the  effect  of  transportation  irom  one  country  to  another, 
and  in  general  on  the  geographical  extensbn  of  species. 

The  idea  of  ascertaining  facts  of  this  kind  occurred  to  me  in 
1882,  when  I  made  the  observations  which  are  contained  in  the 
'  Physiologie  Botaniq^ '  of  my  father*,  on  the  relative  rapidity 
with  which  germination  takes  place  in  the  different  famiues  of 
plants.  I  then  preserved  packets  of  seeds  in  order  to  sow  them 
after  a  certain  number  of  years,  and  as  in  the  summer  of  1846, 
the  students  who  were  attending  the  higher  course  of  botany 
showed  themselves  disposed  to  aid  me  in  some  researches  or  ex« 
penments,  I  recollected  my  store  of  old  seeds  and  arranged  to 
sow  them  at  once. 

The  principal  collection  which  I  chose  for  the  e^riment  had 
been  sent  in  1882  troja  the  Botanical  Garden  at  Florence.  The 
seeds  had  therefore  been  collected  in  1831,  and  when  1  sowed 
them  on  the  14th  of  May  1846,  they  were  all  nearly  fifkeen  years 
old.  During  this  long  space  of  time  they  had  been  preserved  in 
a  dark  cabinet,  out  of  the  influence  of  humidity  or  extreme  vari- 
ations of  temperature.  There  were  several  hunoreds  of  them,  but 
I  was  satisfied  with  taking,  at  random,  868  species  belonging  to 
a  large  number  of  different  genera  and  families.  That  the  com- 
parison might  be  exact,  it  was  necessary  to  sow  an  equal  number 
of  the  seeds  of  each  species.  I  fixed  upon  the  number  20* 
It  was  a  long  and  tedious  operation  to  pick  and  count  them, 
throwing  away  such  as  appeared  spoilt.  In  most  instances  it 
was  necessary  to  use  a  fens.  Seeing  how  many  thousands  of 
jBceds  were  included  in  the  sowing  of  certain  species,  I  could  not 
help  thinking  that  the  small  seeds  germinate  less  frequently  than 
the  large,  and  I  suspected  that  the  contraiy  opinion  held  by  gar- 
deners resulted  from  the  enormous  inequality  of  the  number  in 
the  sowings  of  small  and  large  seeds.  The  result  of  our  experi- 
ment should  confirm  one  or  other  of  these  two  opinions.  The 
seeds  were  sown  in  pots,  in  peat  mould,  in  order  to  avoid  weeds, 
of  which  in  fact  there  were  but  a  very  small  number.  The  seeds 
were  watered  from  time  to  time.  The  mean  temperature  of  the 
month  of  June,  the  period  when  several  species  sprung  up,  was 
19°  Centig.  (about  66*»  Fahr.) ;  that  of  July  18°-5  Cent.,  according 
to  observations  at  nine  in  the  morning  and  nine  at  night,  pub- 

•  Physiol.  Bot.  p.  639  et  teq. 
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lished  in  the  'Biblioth^ue Universelle  de  Oen^ve.'  The  maxfmnm. 
several  times  reached  30^  and  even  Sl^  Cent,  (about  86^  Fahr.)- 
The  pots  were  kept  under  examination  till  the  autumn,  bat 
scarcely  any  seeds  sprung  up  after  the  end  of  June. 

The  following  are  the  species  submitted  to  experiment.  Those 
which  did  not  come  up  are  in  the  ordinary  type ;  those  of  which 
a  few  came  up,  the  number  being  less  than  half  the  twenty  seeds 
sown,  are  in  italics ;  lastly,  the  single  species  of  which  more  than 
half  came  up,  is  in  small  capitals  :— 


A$eUpiadi€t, 
Asdepiaa  amcena. 

Am^riiem, 
Amyris  polygama. 

Amaranihaeem, 

Amoranthiis  prostratus. 

caudatut. 

giganteus. 

cernuui. 

paniculatufl. 

curnfoliui. 

specioBui. 
Celoiia  ar^entea. 
cnstata. 

Impaiieru  BaUaminOt  fl.  pi. 

Boragitutg. 

Echinotpermum  Lappula. 
Lithofpermum  officinale. 
Aipenigo  procuxnbeni. 
Anchuaa  ovata. 

CampanulacftB. 

Campanula  sibirica. 

pyramidalia. 
medium. 

Capparidea, 

Cleome  viicosa. 
triphylla. 

CaryophyUem* 

Silene  apetala. 
coDoidea. 
gallica. 
ceraatioides. 
veipertina. 
fruticoea. 
quinquevulnera. 
conica. 
trictttpidata. 


Silene  antirrhina. 
noctiflora. 
Lycbnit  Gitbago. 
Gyptopbila  8corzoner»foIia. 
Arenaria  marina, 
media. 
Gypiopbila  vaocaria. 

Chemtpode^. 

Atriplez  tatarica. 

rosea. 

bortensia. 
Basella  alba. 
Blitum  vimtum. 
Beta  maritima. 
Cbenopodlum  maritimum. 
Em^x  tpmoiui, 

CittmetB, 
Cistus  villofus. 

monspelieniia. 
Heliantbemum  aalicifolium. 

CcmpotUiB, 

Gnapbalium  aylvaticum. 
CrepiB  aapera. 

Partbenium  bysteropbonun. 
Geropogon  australis. 
Onoporaon  iUyricuro. 
Calendola  snflruticosa. 
Melanantbera  deltoidea, 
Artemisia  vallesiaca. 
Pvretbrum  corymbosum. 
Flayeria  contrayerva. 
Cbrysanthemum  coronarium. 
Centaurea  atropurpurea. 
Artemisia  annua. 
Barkbausia  graveolens. 
Artemisia  Abrotanum. 
P^tbrum  daucifolium. 
Zmnia  multiflora  fl.  luteo. 
Artemisia  campborata, 
Verbesina  serrata. 
Eclipta  erecta. 
Boebera  cbiysantbemoides. 
Flaveria  repanda. 
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Ciraium  eriophorum. 
Eupfttorium  cannabinum. 
Elepbantopiu  scaber. 
OnfHNirdon  tauricum. 
Madia  satiTa  Tiiicosa. 
Serratula  alaU. 
Caca]ia  Mmchifolia. 
Calendula  pluvialis. 
Centaurea  dealbata. 
Silphium  trifoliatum. 
Pyrethrum  tenuifolium. 
Centaorea  sempervirens. 
Heliantbus  pubescens. 
Urospennuin  Dalecbampii. 
Stevia  ovata. 
Oateospermum  csruleam. 
Ampherephis  aristata. 
Con  jza  ivsefolia. 
Heliantbus  annuns. 
Calendula  oflScinalis. 
Bidena  cernua. 
Eupatorium  sessilifolium. 
Picris  bieradoides. 

Conifera. 

Cupreflaua  pyramidalia. 

Convdvulaeetg, 

Convolvulua  sepium. 

Crueifera. 

Camelina  sadya. 


incana. 
Sitymbrium  persicum. 
Alyanim  micropetalum. 
Iberis  pinnata  crenata. 
Braaaica  Eruca. 
Mattbiola  incana. 
Barbarea  vulgaris. 
Erysimum  perfoliatum. 
Camelina  dentata. 
Nestia  paniculata. 
Arabia  sagittata. 
Lunaria  biennia. 
Alyssum  rostratum. 

aaxatile. 
Mattliiola  annua. 
Sinapis  nigra  toruloaa. 
Tblaspi  alpeatre. 
Sisynibrium  blrsntum. 
Sinapis  alba  flexuoaa. 
Malcolmia  maritima. 
Sinapis  diasecta. 
Tblaapi  perfoliatum. 
Eryaimum  atrictum. 
Crambe  hispanica. 
Naaturtinm  indicum. 
BiscuteUa  Apula, 


Braasica  Nanus. 
Cocblearia  glastifolia. 
Buniaa  orientalia. 
Erysimum  cuspidatum. 
Tblaspi  arvense. 
Arabis  auriculata. 
Sisymbrium  acutangulum. 

CueurbUace€B, 

Cucumia  serotinus. 
Dudaim. 

Diptacetp. 

Succisa  rigida.    • 
Dipsacus  Fullonum. 
Succisa  pratensis. 

Euphorbiacete, 

Euphorbia  cbamssycea. 

terracina. 

hypericifolia. 
Phyllanthus  Niruri. 

Frankeniaeete. 
Frankenia  pulverulenta. 

Gentianacea, 
Gentiana  asclepiadea. 

Geramacea. 

Erodium  pimpinelloides. 
pulverulentum. 
melanostigma. 

Graminem, 

BromuB  racemosua. 

stenophyllus. 
Lappago  racemosa. 
Andropogon  laguroides. 
Pbalans  bulbosa. 

canariensis. 
paradoxa. 
Panicum  miliaceum  nigrum, 
erucceforme. 
avenaceum. 
miliaceum  album, 
capillare. 
Setaria  scrobiculata. 
italica. 

macroatochya. 
macrocnseta. 
Saccbarum  strictum. 
Poa  littoralia. 
pilosa. 
yerticillata. 
Festuca  delicatula. 
Agrostis  monandra. 
Hordeum  nepalense. 
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Oryza  latifolia. 
Paspalum  scrobiculatumt 
Lolium  tenue. 

temulentum. 
Digitaria  humifusa. 

ciliaris. 
Triticum  imbricatum. 
Oryza  sativa  monstrosa. 
£leuaine  coraeana. 

HydropkyU<ic$9, 
Ellicia  nyctelaea. 

Hypericinem^ 
Hypericum  elatum. 

perforatum. 

Iridetg, 

Iris  dichotoma. 
Xiphium. 
Ti^dia  Pavonia. 
Ixia  ramiflora. 
Trichonema  neglecta. 


Salvia  lanceolata* 

^thiopis. 

tingitana. 

verticillata. 

viscosa, 

indica. 

iiispanlca. 

sclarea. 

verticillata  napilfolia. 

hirsuta. 
Ocymum  basilicum. 
Stachys  annua. 
Ajuga  pyramidalis. 
Leucas  martinicenaui. 
Satureia  bortensis. 
Nepeta  lanceolata. 
Nepeta  hotryoidet. 
Ocymum  basilicum  maxim« 

^  minimum  nigrum. 
Galeopsis  versicolor. 
Teucnum  hircanicumt 

orientale. 
Plectrantbus  fruticosus. 

scutellerioidei. 
parvifolius, 
Lumnitzera  tenuiflora« 
Hyssopus  officinalis. 
Lavandula  multifida. 
Hyptis  radiata. 
Marrubium  astrakanicum, 

Legummo»m. 
DolichoB  abyssinicat. 


Dolichos  niloticus. 
Vicia  biflora. 
Vtcia  Mordida, 
Dolichos  unguiculatus. 
Dolichoi  hrtuiUemit. 
Coronilla  valenima. 
Trifolium  spumosum. 
Trifolium  expansum, 
Trifolium  Gussoni. 

melacanthum, 
reflexum* 
aristatum* 
TrifoUum  9uhierran§um. 
Trifolium  pratanse. 

alexandrinum, 
rubani. 
arvense. 
maritimum, 
Acacia  famesiama. 
glandulota, 
Lathyrus  cicera. 
Amorpha  firuticoMU 
Melilotus  cretica. 

officinalis, 
messaniensls. 
officinalis  fl.  albo. 
cteruleus. 
Medicaao  denticulata, 
Ervum  longifolium, 
Ervilia. 
tetraspermum. 
Coronilla  Emerus. 

juncea. 
Cytisus  laburnum. 
Bautisia  australis. 
Lablab  vulgaris  sem.  nigro. 
Anthyllis  vulneraria. 
Sesbania  aculeata. 
Mimosa  Julibristin. 
Ononis  hispida. 
Phaseolus  Cafer. 
Phaca  alpina. 
Trigonella  spinosa. 
Lotus  Jacobseus. 

Liiiacea. 
Allium  sphaerocapbalum. 
cepa,  segyptiaoum. 
gracue. 

Linum  usitatissimum  humile, 

Lythrariete, 
Ammania  latifolia. 
Cuphsea  viscosissima. 
Ammania  difiusa. 
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Makaee^r* 
Malva  Umensis. 
Malva  caroliniana. 

lactea. 
Lavatera  arborea, 
eretica, 
Urena  lobata, 
KUaibeiia  vUifoUa, 
Sida  hasfata. 

mollissiroa. 
JEihasa  narbonensis. 

Myriaeea, 
Piidium  aromaticum, 

Onagrariea. 

(EDoCharm  biannii. 
EpUobium  hinutum, 
(£iiotbera  ainiiata. 
mutabilis. 

P^Tar  Atgemon*. 

Rbaeas. 

hybridum. 

orientale. 
Aigemone  meadcana  alba. 
Cwtidonittm  majua. 

ParimyehUiP, 

Corrigiola  1ittora1». 
Herniaria  vulgarii. 
Mollia  diffusa. 

Phytolaccea. 

Phytolaccn  decandra. 
Rl?ina  brasiliensis. 

PUmtagmecB, 

Plantago  lanceolata. 
maxima, 
yaginata. 
Cynops, 
media. 

Plumbaginem^ 
Statict  spatbulata. 

Polygonem. 
Polygonum  orientalo. 
tatarieuin. 
Komex  Lunaria. 

Hydrolapathum. 
littoralis. 

Portulacacea, 
pQitulaca  pilosa. 


Pnmulae€€B. 

Cyclamen  peraiciim. 
Anagallis  carnea. 
latifolia. 
LyBimachia  vulrarii. 
Androsace  maxima. 

Ranunculaeeat. 

Nigella  Damascena  fl.  pi. 
Thalictrum  aquilegifolium. 
flavum. 
densiflorum. 
Ranunculus  parviflorus. 
muricatus. 
bulbofius. 
Aquilegia  canadensis. 
Nigella  Damascena* 

Retedaeea. 
Reseda  odorata. 

Ehamneee, 

Rhus  lucidus. 
Ceanothus  amerleanus. 

Raioeem. 

Sanguisorba  canadensis. 

Ruhiaoea. 

Bigelowia  verticillata. 
Asperula  arvensis. 

cynannhiea. 
Cruoianalla  latifolia. 
Galium  spurium. 
Spennacoce  rubra. 

Sapindacea. 
Cardiospermum  Corindum. 

Seraphulariaeem. 
Bartsia  Odontites. 
Verbascum  phlomoides. 
toattaria. 
Thapsus. 
floccosum. 
Digitalis  orientalis. 
lanata. 
Intermedia, 
purpurea. 
Scropbularia  aquatioa. 

Sokmacem. 
Nieotiana  glutinosa. 

rustica,  asiatioa, 
Solanum  Zuccagnianum. 

clliatum. 

tomentoanm. 
Datura  Tatula. 
Hyotcyamus  Senecionis. 
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TiUaeem,  Uriieaeem, 

Corchorui  olitoriua.  Datisca  cannabtna. 

Triumfetta  triclada.  Urtica  pilulifera. 

UmbeUiferm.  VaUrianem. 

, .      ^.  .  .  J  Centrantfaiu  ruber. 

Ligusticum  apioides. 

Hasaelquistia  cordate.  Verbenaeem, 

Bupleunim  semicoinpoaitum.  Lantena  involucrate. 

(Enanthe  Pbellandrium.  Verbena  urticsfolia. 

Bupleunim  junceum.  officinalis. 

Autbriscus  vulgaria.  Priva  mexicana. 

Selinum  lineare.  Vitex  Agnuf-castua. 

Conium  maculatum.  Stecbytarpbete  ang:u8tifolia. 

Biforis  flotculosa.  arbtete. 

Eryngium  asperum.  Lippia  rubra. 

One  is  struck^  at  the  first  glance^  at  the  veiy  small  number  of 
species  which  germinated.  By  countings  we  find  seventeen  out 
of  386.  Moreover  the  germinative  power  was  much  weakened  in 
those  which  did  come  up.  In  fact,  out  of  the  seventeen  species 
which  came  up,  Dolichos  unfuiculatus  is  the  only  one  that  yielded 
more  than  huf  the  seeds  sown  (fifteen  out  of  twenty).  The  others 
had,  for  the  most  part,  one,  two  or  three  germinations  in  twenty 
seeds.  Lavatera  eretica  approached  nearest  to  Dolichos,  but 
there  were  only  six  seeds  which  germinated  out  of  twenty. 

The  different  natural  families  may  be  classed  as  follows ;  com- 
mencing with  those  where  the  largest  proportion  of  species  pre- 
served the  power  of  germinating,  and  ending  with  those  where^ 
more  than  ten  species  having  been  sown,  none  came  up. 

Malvacee,  of  wbicb  came  up  5  out  of  10  apeciet  sown,  or  0*50 

Lesuminoas,       9    —     45  —  0«20 

Labiatee,               1—30  0*03 

Scropbnlariacese,  -^-  0    —     10  0*00 

Umbelliferae,        0    —     10  0-00 

Caryopbyllaceae,  ^—  0    —     16  —  0-00 

Grammaceae,       0—32  —  0*00 

Crucifern,            0—34  0-00 

Compodts,          0    —     45  •^—  0*00 

No  conclusion  can  be  drawn  from  the  fact,  that  none  came  up 
out  of  nine  Amaranthacese,  nine  Ranunculaoese,  eight  Chenopo- 
diacese,  eight  Yerbenaoeae,  seven  Solanacese,  six  Papaveracese, 
six  Rubiacee,  &c.,  nor  from  that,  for  example,  the  single  Balsa- 
minaceous  plant  sown  came  up,  for  the  numbers  are  too  small, 
and  the  result  perhaps  depenos  on  the  selection  of  the  seeds 
sown  representing  these  fiunilies.  That  which  comes  out  in  a 
very  evident  manner  is  the  superiority  of  the  Malvaceae  and  Le- 
guminose  as  to  the  duration  of  the  mculty  of  germination,  and 
the  inferiority  of  the  Compositae,  Crudfene  and  Graminaceae. 

In  this  comparison  of  uie  fainilies,  we  are  obliged  to  leave  on 
one  side  a  large  number  of  species.    This  is  not  the  case  when 
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we  compare  the  aimiuil^  biennial,  perennial  and  ligneous  plants. 
There  were  in  the  experiment  357  species,  the  duration  of  which 
is  known  from  botanical  books,  and  11  of  which  this  is  doubt- 
ful, either  in  itself  or  on  account  of  some  doubt  as  to  the  specific 
name.  The  357  species  which  may  be  taken  into  account  class 
themselves  thus : — 

Nomber  of  Oat  of 

Total  those  which  100  spedes 

Spedei.                             number.  came  up.  came  up. 

Annuals 180  9  5*0 

Biennials   28  0  00 

Perennials 105  4  38 

Lig^neouB   44  3  6*7 

Total 157  "To  4-4 

Or, 

Monocarponi 208  9  4*3 

Polycarpons  149  7  4-7 

Total .357  16  4-4 

These  figures  seem  to  prove  that  the  woody  species  preserve  the 
power  to  germinate  longer  than  the  others,  while  the  biennials 
would  be  at  the  opposite  extreme.  However,  we  must  observe 
the  small  number  of  species  in  these  two  categories,  from  which 
it  will  be  concluded  that  with  regard  to  them  the  experiment 
was  insufficient.  As  to  the  perennial  plants  compared  with  the 
annuals,  it  seems  probable  that  their  faculty  of  germination  is 
lost  rather  more  quickly. 

Do  the  large  seeds  preserve  the  faculty  of  germination  better 
than  the  small  ones  ?  Our  experiment  can  answer  this  question 
but  imperfectly.  In  fact,  we  did  not  sow  very  large  seeds,  hke 
those  of  the  Cocoa  for  instance ;  nor  even  large  seeds,  like  those 
of  many  Palms,  certain  Leguminosse,  Sapotacese  or  Coniferse. 
The  seeds  in  the  collection  were  of  a  mean  size,  like  the  Haricots, 
the  seeds  of  Iris,  of  Convolvulacese,  Sec.;  or  email  seeds,  like 
those  of  Compositse,  Oraminacese,  Geraniacese,  &c.;  or  lastly, 
perg  small  seeds,  such  as  those  of  the  Poppies,  Plantago,  Ama- 
ranthacese,  &c.  It  would  be  difficult  to  class  all  the  seeds  sown 
in  the  different  degrees  of  magnitude;  only  we  may  remark 
among  the  species  which  came  up  a  rather  large  proportion  of 
the  mean  or  small  (Dolichos,  Malvaceae,  Balsam,  Acacia,  Vicia), 
while  the  very  small  seeds  did  not  come  up.  We  have  thus  a 
confirmation  of  the  idea  conceived  at  the  tiiHe  of  sowing,  namely, 
that  the  reproduction  of  the  species  with  very  smaU  aeeda  is 
assured  by  their  number  rather  than  by  the  duration  of  the  ger- 
minative  power.  This  is  not  surprising,  since  the  very  small 
seeds  have  a  much  larger  surface  in  proportion  to  their  volume, 
and  are  consequently  more  readily  penetrated  by  the  variations 
of  temperature  or  humidity  which  affect  the  organs.  It  is  pro- 
bable also  that  a  much  larger  proportion  of  the  very  small  seeds 
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are  sterile.  This  our  experience  does  not  allow  of  our  stating  as 
ascertained ;  but  we  are  led  to  presume  it  by  the  difficulty  of 
getting  to  germinate  the  fresh  seeds  of  the  Orchidaceee^  the  Oro- 
banchapese^  and  some  other  families  with  extremely  small  seeds. 

The  Leguminosse  and  Malvacese,  which  preserve  the  germina* 
tive  faculty  so  well^  are  seeds  possessing  little  or  no  albumen, 
especially  the  Leguminosse ;  but  the  Cruciferse  and  the  Compo- 
sitse,  which  are  at  the  opposite  extreme,  have  still  less  than  they. 
The  Oraminaceae  and  Umbelliferee,  which  have  large  albumens, 
did  not  preserve  their  powers.  Thus  the  circumstance  of  the 
presence  or  the  absence  of  albumen  appears  in  general  indifferent; 
although  doubtless  certain  albumens,  like  those  of  the  Cofiees, 
the  Umbelliferse,  &c.,  are  bad  to  preserve  on  account  of  special 
chemical  conditions.  In  other  points  of  view,  the  structure  of 
the  seed  and  fruit  appears  equally  unimportant.  It  might  per- 
haps have  been  thought,  for  example,  that  the  seeds  of  the  Com- 
Eositae,  being  covered  by  the  pericarp  and  the  calyx,  would  be 
etter  preserved  than  others.  Experience  has  shown,  on  the 
oontrary>  that  they  lose  their  vital  powers  in  the  highest  degree. 

Finally,  there  is  some  interest  in  comparing  the  present  expe- 
riment with  those  which  I  made  in  1882,  on  the  relative  rapidity 
of  germination  in  the  different  familiei'i' ;  it  will  there  be  seen 
that  the  Amaranthacen,  the  Crucifene,  the  Caryophyllaoen, 
which  germinate  very  quickly,  lose  their  power  of  germination 
in  a  few  years ;  that  the  Malvaceae  germinate  rapidly,  and  lose 
their  properties  slowly;  that  the  LeguminosKi  on  the  contrary, 
germinate  slowly  enough,  and  lose  their  power  still  more  slowly; 
lastly,  that  the  Umbellifene  and  Sorophulariacess  germinate 
slowly,  and  lose  their  vitality  in  a  few  years.  It  appears,  from 
these  results,  that  the  duration  of  the  faculty  of  germination  is 
most  frequently  in  an  inverse  proportion  to  the  power  of  germina^ 
ting  quickly,  though  without  doubt  there  are  numerous  excep* 
tions.  Thus  the  very  small  seeds,  which  are  seen  to  germinate 
quickly,  are  also  affected  sooner;  while  the  seeds  ratner  larger 
or  of  a  mean  sise  germinate  slowly  or  endure  long. 

Such  are  the  conclusions  which  result  from  this  first  experi* 
ment.  They  show  the  necessity  of  others,  in  order  to  compare 
a  greater  number  of  families  and  to  verify  certain  probable  specu- 
lations. The  seeds  which  I  have  kept  in  reserve  allow  me  to 
return  to  the  subject.  In  the  meantime,  as  these  observations 
have  been  made  with  all  suitable  precautions,  and  as  they  form, 
with  my  experiments  of  1882  and  with  those  which  I  project,  a 
general  examination  of  germination  considered  in  a  physiological 
point  of  view,  it  seemed  to  me  that  it  would  be  of  use  to  publish 
them* 

•  Phyiiol.  \k^X.  p.  648. 
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F.R.C.S.I.,  M.R.LA.^  Professor  of  Botany  in  Trinity  College, 
DabKn,  late  Demonstrator  of  Anatomy  and  Conservator  of  tne 
Anatomical  Museum^  T.C.D. 

[With  two  PUtes.] 
[Continued  fh>m  p«  9.] 

No*  rV.  Description  of  a  new  Genus  and  Species  of  Traeheary 

Arachnidans  *. 

Wa  are  indebted  to  Dr.  O^Brien  Bellingham  of  Dublin  for  the 
diioovery  of  an  Acaioid  Axachnidan  which  he  found  in  consider* 
able  numbers  in  the  posterior  nares  of  a  seal  {Halickosrus  Ory^ 
pkus)  in  July  1887,  and  which  has  on  examination  proved  to 
belong  to  a  form  not  hitherto  described. 

At  the  Fourteenth  Meeting  of  the  British  Association  held  at 
York  in  1844, 1  noticed  Dr.  Bellingham's  arachnidan  as  a  new 
genua  and  species  under  the  name  of  Halarackne  Halicimri,  and 
under  the  same  designation  Mr.  Thompson  of  Belfast  has  re- 
corded it  in  his  Beport  of  the  Invertebrate  Fauna  of  Ireland.  The 
description  there  given  had  been  drawn  up  from  specimens  not  in 
the  bat  state  of  preservation,  and  was  necessarily  imperfect,  but 
within  the  last  few  weeks  I  have  been  fortunate  enough  to  obtain> 
in  eoispany  with  Messrs.  Ball  and  Thompson,  fresh  examples  of  the 
Arachnidiui  from  a  specimen  o{  Halieharus  Qrypkus  taken  off  the 
DubUn  coast.  In  the  posterior  nares  of  this  animal  they  existed 
in  great  abundance  with  a  species  of  Asearis,  and  thus  afforded 
an  opportunity  of  drawing  up  a  more  detailed  description  of  the 
new  genus,  to  which  the  following  characters  may  be  assigned : — 

HALARACHXXt- 

GlK.  Cbar.  Palps  free,  filiform  j  mandibles  didactyle ;  sternal 

.    l^  bifid.    Legs  with  the  last  joint  terminated  by  two  hooks 

and  an  intermediate  three-lobed  caruncle.    Body  entire,  elon* 

gated,  subeylindrical,  furnished  anteriorly  with  a  dpjnud  plate. 

Byes  none. 

Species  unica,  H.  Halichmri.    PI.  11.,  III. 

Hob.  Infesting  the  posterior  nares  of  Halichoarus  Grypkus, 
Dublin  coast,  Dr.  Bellingham* 

Halarackne  Halichceri  measures  about  an  eighth  of  an  inch  in 
length.  The  abdomen,  which  presents  no  trace  of  distinction 
from  the  oephalothoraz,  is  of  ar  somewhat  cylindrical  form, 

•  RMd  before  the  Royal  Irish  Aesdemy,  April  12, 1847. 
f  From  ^,  ihe  §ea,  and  dpdxinit  a  «pt»er. 
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romicled  at  its  posterior  end,  of  a  wlute  colour,  and  cansmg  the 
animal  at  first  sight  to  suggest  the  idea  of  a  small  grain  (d  rice. 
The  oral  apparatus  is  in  the  form  of  a  proboscis  situated  on  the 
under  surrace  of  the  anterior  end  of  the  cephalothoraz,  and  is 
composed  of  a  pair  of  didactyle  mandibles  ensheathed  by  an  upper 
and  lower  lip.  The  mandibles  (fig.  2  a  &  fig.  8)  are  composed  of 
two  elongated  articulations,  with  a  minute  terminal  one  which  is 
opposable  to  a  prolongation  of  the  external  side  of  the  articula- 
tion which  precedes  it,  so  as  to  constitute  a  small  prehensile  for- 
ceps. The  lower  lip  (fig.  2  A)  is  very  large ;  it  is  deeply  divided 
in  the  centre,  conceals  the  bases  of  die  mandibles,  and  supports 
at  each  side  a  filiform  palp  (fig.  2  c)  with  four  free  articulations. 
The  upper  lip  is  arched  in  front,  and  presents  upon  its  external 
surface  the  appearance  of  two  subulate  organs  converging  towards 
the  mesial  line  of  the  lip  (fig.  4). 

The  oral  organs  are  immediately  succeeded  by  four  pairs  of  six- 
jointed  legs.  Of  these  the  anterior  pair  is  a  little  longer  and 
more  slenaer  than  the  second  and  third,  and  is  directed  forwards 
on  each  side  of  the  proboscis  so  as  to  resemble  a  pair  of  antenme. 
The  fourth  pair  is  also  sUghtlv  more  slender  than  the  two  which 
precede  it  and  is  directed  hackwards.  The  first  three  pairs  arise 
close  to  one  another ;  the  fourth  is  separated  from  the  third  by  a 
disproportionate  interval.  All  the  legs  support,  upon  the  distal 
extremity  of  their  last  articulation,  a  pair  of  strong  recurved  kooks 
with  an  intermediate  three-lobed  caruncle  (fig.  5). 

Upon  the  under  surface  of  the  cephalothoraxmay  be  observed, 
with  the  assistance  of  a  low  magnifying  power,  four  small  brown 
puncta ;  these,  as  will  be  presently  seen,  are  the  lateral  lobes  of  the 
great  central  nervous  mass  appearing  through  the  integument. 

On  the  dorsal  aspect  of  the  cephalothorax  and  extending  for 
some  distance  behind  the  origin  of  the  posterior  pair  of  legs  is  a 
corneous  shield  of  a  somewhat  oval  shiq>e  with  sinuous  margins 
(fig.  6),  and  on  the  ventral  aspect  a  sternal  plate  may  also  be 
demonstrated,  though  this  can  scarcely  be  distinguished  from  the 
surrounding  soft  integument.  If  however  the  floor  of  the  ce- 
phalothorax be  separated  and  then  viewed  under  compression  by 
transmitted  light,  a  distinct  plastron  (fig.  7)  may  be  easily  seen, 
having  its  posterior  margin  produced  into  two  long  processes 
which  pass  backwards,  and  its  anterior  into  two  shorter  ones  which 
are  directed  forwards.  To  the  four  processes  the  muscles  are  at- 
tached which  move  the  legs.  The  muscular  fibre  is  marked  with 
very  evident  transverse  striae. 

The  alimentary  canal  at  its  commencement  seems  to  be  an 
exceedingly  narrow  tube,  but  it  would  afterwards  appear  to  un- 
dergo enlargement,  and  even  to  be  furnished  with  extensive  c»cal 
prolongations.    Appearances  would  lead  one  to  suspect  that  cseca 
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are  sent  off  into  each  of  the  eight  legs^  but  upon  this  point  I  api 
unable  to  come  to  any  decided  conclusion^  and  indeed  the  course 
of  the  alimentary  tract  has  eluded  all  my  attempts  to  demonstrate 
it  with  satisfaction.  Just  before  its  termination  in  the  anus 
however,  which  occupies  the  posterior  extremity  of  the  abdomen 
(fig.  2  d),  the  rectum  would  appear  to  receive  two  long  csecal  tubes 
(fig.2t) ;  these  contain  a  white  opake  substance,  and  maybe  traced 
forwards  one  on  either  side  of  the  body  till  they  terminate  by 
entering  the  first  joint  of  the  anterior  pair  of  legs.  They  must,  I 
oonoeive,  be  referred  to  a  biliary,  or  perhaps  more  correctly  to  a 
urinary  system. 

Respiration  is  effected  by  means  of  a  system  of  tracheae 
(fig.  2  €,  e,  e)  which  originate  at  each  side  in  a  minute  spiracular 
or^ce  (fig.  2/)  occupying  a  latero-dorsal  position  at  the  anterior 
extremity  of  the  abdomen.  From  the  spiracles  the  tracheae  pass 
off,  some  fom^ards  into  the  cephalothorax  and  others  backwards 
into  the  abdomen ;  the  former  sending  branches  to  the  legs  and 
oral  apparatus,  and  to  the  other  organs  in  the  anterior  part  of 
the  body,  while  the  latter  are  distributed  to  the  organs  of  the 
abdomen. 

One  great  transverse  trunk  (fig.  2  ff)  passes  across  the  posterior 
part  of  the  cephalothorax,  uniting  the  traeheary  systems  of  op- 
posite sides. 

The  structure  of  the  tracheae  (fig.  8)  is  very  similar  to  that  of 
the  same  organs  in  insects ;  the  spiral  fibre  however  demands  a 
much  higher  power  in  order  to  be  rendered  visible  than  is  required 
for  this  purpose  in  the  generality  of  true  insects. 

There  is  no  part  of  the  internal  anatomy  of  Halarachne  more 
easily  demonstrated  than  the  great  central  nervous  mass.  This 
(fig.  2  h)  occupies  a  position  near  the  middle  of  the  cephalo- 
thorax, and  would  seem  to  lie  beneath  the  alimentary  canal.  It 
is  of  a  somewhat  stellate  figure,  the  margins  being  prolonged 
on  each  side  into  two  pyriform  lobes  giving  off  from  their  apices 
nervous  cords  which  run  to  the  intervals  between  the  first  and 
second,  and  second  and  third  pairs  of  legs.  The  lateral  lobes  differ 
in  structure  and  colour  from  the  rest  of  the  nervous  mass,  and 
are  visible  through  the  integument  without  any  dissection.  No 
special  organs  of  sense  can  be  detected*. 

The  generative  system  is  very  obscure.    Extending  transversely 

*  The  only  other  view  which  it  is  possible  to  take  of  the  organ  here  de- 
scribed as  a  centrai  nervous  mass,  is  tnat  which  would  represent  it  as  a  ven- 
tricular cavity  with  lateral  prolongations.  Such  view  however  I  believe  a 
carefitl  examination  will  prove  to  be  untenable,  and  convince  us  that  it  is 
really  to  be  referred  to  the  nervous  system,  and  results  from  the  confluence 
of  two  or  more  pairs  of  ganglia. 

Ann.  4f  Mag.  N.  Hist,    Vol.  xx.  4 
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beneath  the  integument  from  a  point  close  to  the  spiracular  oii&ce, 
to  within  a  short  distance  of  the  mesial  line  of  the  under  surface 
of  the  abdomen,  may  be  observed  a  dark-coloured  and  very  evident 
line  (fig.  2  k).  This  line,  which  I  believe  we  would  be  right  in 
interpreting  as  a  tube,  terminates  at  its  end  nearest  the  spiracle 
in  a  pyriform  cul  de  sac  (fig.  2  /  &  fig.  9),  and  at  the  other  in  a 
conical  or  infundibulate  expansion  (fig.  2  m),  through  which  it 
would  seem  that  the  tube  opens  externally  into  a  remarkable 
pouch  which  extends  across  the  anterior  part  of  the  under  sur- 
face of  the  abdomen  from  the  conical  termination  of  one  tube  to 
that  of  the  other,  and  easily  admits  the  introduction  of  the  point 
of  a  needle  (fig.  10).  The  cul  de  sac  of  the  tube  contains  a  some- 
what pyriform  curved  organ  marked  with  circular  or  spiral  striae 
(fig.  9  a)y  and  a  careful  examination  will  detect  certam  filiform 
organs  extending  from  the  tube  in  the  greater  part  of  its  length 
backwards  till  lost  among  the  contents  of  the  abdomen.  Whether 
however  these  filaments  are  caecal  appendages  opening  into  the 
tube  or  muscular  fibres,  or  something  quite  different  from  both, 
is  far  from  evident.  This  portion  of  the  organization  of  Hal- 
arachne  I  have  preferred  describing  as  referable  to  the  generative 
system,  though  its  exact  function  must  still  be  viewed  as  hypo- 
thetical. Among  the  numerous  specimens  I  have  examined  I 
could  detect  no  traces  of  distinction  of  sex ;  all  appeared  to  pos- 
sess precisely  the  same  structure  and  all  to  be  reproductive.  Hal- 
arachne  would  seem  to  be  viviparous,  for  the  rupture  of  the  walls 
of  the  abdomen  would  frequently  liberate  the  young  furnished  as 
yet  with  only  six  legs,  and  the  abdomen  scarcely  visible,  but  in 
other  respects  the  embryo  to  all  appearance  in  rather  an  advanced 
stage  of  development.  In  what  special  organ  these  embryos  are 
confined  previously  to  parturition,  or  through  what  opening  they 
naturally  escape  from  their  parent,  I  am  unable  to  form  any  satis- 
factory opinion. 

Small  six-legged  mites  (fig.  11),  most  probably  the  larv»  of 
Halarachne,  and  apparently  differing  but  little  in  form  from  the 
embryo  condition  just  alluded  to,  may  be  found  in  considerable 
abundance  along  with  the  adult  animal. 

In  these  the  abdomen  is  but  little  developed.  The  legs  scarcely 
differ  from  those  of  the  adult  except  in  number  and  in  being 
proportionably  longer ;  they  are  all  furnished  with  the  double 
claw  and  intermediate  caruncle.  The  oral  organs  seem  also  to 
approximate  nearly  to  the  condition  already  described.  Neither 
dorsal  plate  nor  plastron  of  the  cephalothorax  is  evident. 

The  internal  anatomy  may  in  some  respects  be  studied  with 
greater  facility  than  in  the  adult.  The  dimentary  canal  com* 
mences  in  a  straight  and  delicate  tube,  which  after  passing  above 
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the  great  central  ganglion  expands  on  either  side  into  two  pouches^ 
from  each  of  which  a  large  csecal  prolongation  would  seem  to  pass 
backwards^  running  along  the  sides  of  the  body  to  its  posterior 
extremity.  Between  these  two  cseca  the  canal  is  continued,  ex- 
periencing in  its  course  two  other  dilatations,  and  finally  ter- 
minates by  a  straight  rectum  which  opens  at  the  posterior  end 
of  the  body  between  three  long  bristles.  Just  before  its  termi- 
nation the  rectum  receives  the  two  long  csecal  tubes  which  we 
have  already  described  in  the  adult,  and  which  here  also  contain 
an  opake  fluid,  and  may  be  traced  forwards  into  the  first  pair  of 
legs.  The  aUmentary  canal  through  its  whole  length  is  sur- 
rounded by  a  large  quantity  of  the  so-called  adipose  matter. 

The  central  nervous  mass  is  here  also  very  easily  demonstrated. 
It  presents  anteriorly  two  lobes,  which  are  not  however  very  pro- 
minent, and  the  lateral  prolon^tion  so  conspicuous  in  the  adult 
cannot  here  be  detected.  A  filament  would  seem  to  be  traceable 
from  each  of  the  anterior  lobes  to  the  organs  of  the  mouth,  but 
I  have  been  unable  to  make  any  satisfactory  observation  with 
reference  to  the  connection  of  other  filaments  with  the  central 
mass. 

I  have  in  vain  sought  for  traces  of  a  respiratory  system. 

Though  but  three  pairs  of  legs  are  visible  externally,  yet  the 
fourth  or  posterior  pair  which  becomes  developed  in  the  adult 
exists  in  the  larva  in  a  rudimental  condition.  It  may  with  some 
care  be  detected,  confined  as  yet  beneath  the  integument,  and 
presenting  the  appearance  of  a  pair  of  conical  organs  diverging 
at  first  as  they  pass  backwards  and  then  turning  forwards  and 
inwards.  The  muscular  fasciculi  may  already  be  seen  with  their 
fibres  assuming  a  spiral  arrangement  in  the  mterior  of  the  rudi- 
mental limb.  The  larvae  are  all  much  more  active  than  the  adults, 
but  not  natatory. 

In  the  structure  of  the  oral  organs  as  well  as  in  other  points 
of  its  external  anatomy,  Halarachne  possesses  very  close  affinity 
with  Gamagus,  From  the  latter  genus  indeed,  the  prindpid 
zoologieal  di£Ferences  will  be  found  in  the  remarkably  elongated 
cylindroid  body  of  Halarachne,  which  contrasts  so  strongly  with 
the  flattened,  more  or  less  orbicular  body  of  Gamasua.  The  habits 
of  the  two  genera,  though  in  both  cases  parasitical,  are  in  all  other 
respects  totally  dissimilar;  Halarachne  not  only  presenting  us 
with  a  marine  habitat,  but  being  absolutely  entozoal. 

EXPLANATION  OF  PLATES  IL,  III. 

Fig,  ] .  Halaracknt  IlalichoBri  magnified. 

Fig.  3.  Ditto,  opened  from  below  to  «how  certain  details  of  internal  ana* 
tomy ;  a,  mandibles;  b,  lower  lip;  c,  palp;  d^  anus;  eee,  trachess; 

4* 
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/,  tpinele ;  g,  transverse  tracbeary  trunk ;  A,  central  nenrousmass ; 

t,  lateral  c»ca ;  k,  I,  m,  n,  unknown  organ  probably  referable  to 

tbe  reproductiTe  system. 
FSg.  3.  Mandible. 
#y.  4.  Upper  lip. 

Fig.  5.  One  of  the  feet  witb  its  terminal  claw. 
Fig.  6.  Dorsal  sbield. 
Fig.  7.  Ventral  shield. 

Fig.  8.  Portion  of  a  tracheary  tube  showing  its  structure. 
Fig.  9.  Culrde-tac  probably  connected  with  the  reproductive  system,  and 

containing  a  pyriform  striated  body. 
Fig.  10.  Pouch  existing  on  the  under  surface  of  the  abdomen. 
Fig.  11.  Anatomy  of  the  larva. 
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Manual  of  British  Botany,  containing  the  Flowering  Plants  and  Ferns 
arranged  according  to  the  Natural  Orders.  By  Cha&lbs  Cakdalb 
Babinotok,  M.A.,  F.L.S.  &c.  2nd  edit.  12mo,  pp.  428.  Van 
Voorst,  London,  1847. 

In  studying  the  species  of  British  plants,  it  is  of  great  importance  to 
have  a  book  which  contains  short  and  at  the  same  time  accurate  dis- 
criminating descriptions,  and  one  which  can  be  easily  taken  to  the 
fields  for  the  purpose  of  consultation.  Mr.  Babington's  '  Manual ' 
combines  these  requirements.  The  work  is  portable,  the  characters 
of  the  species  are  given  with  great  care  from  personal  observation, 
and  the  names  have  been  revised  so  as  to  mike  the  nomenclature 
correspond  as  much  as  possible  with  that  adopted  by  the  best  bota- 
nists in  Europe.  "  It  has  been  the  author's  wish  to  adopt  in  all  cases 
those  names  which  have  the  claim  of  priority,  unless  good  cause 
could  be  shown  for  a  contrary  proceeding ;  and  with  this  object  he 
has  carefully  examined  nearly  all  the  best  European  Floras,  com- 
paring our  plants  with  the  descriptions  contained  in  them,  and  in 
very  many  cases  with  foreign  specimens  of  undoubted  authenticity. 
In  the  adoption  of  genera  and  species  an  endeavour  has  been  made, 
by  the  examination  of  the  plants  themselves,  to  determine  what  are 
to  be  considered  as  truly  distinct ;  thus,  it  is  hoped,  taking  nature 
as  a  guide,  and  not  depending  upon  the  authority  of  any  name  how- 
ever distinguished." 

The  work  is  founded  in  some  measure  on  the  model  of  Koch's 
'  Synopsis  Flore  Germanicn,'  and  undoubtedly  is  the  best  Manual 
of  British  Botany  which  we  possess.  It  is  not  a  compilation,  but  an 
original  work  embracing  the  results  of  the  author's  examination  of 
the  species  in  most  cases  in  their  native  localities.  In  giving  the 
characters,  the  essential  and  distinguishing  points  are  put  in  itolics, 
thus  calling  the  attention  of  the  student  at  a  single  glance  to  the 
marked  differences  of  the  species.  The  natural  system  of  DeCan- 
doUe  is  adopted  with  some  modifications,  and  the  Linnaean  system  is 
used  as  a  key  to  the  genera.     In  this  way  the  work  may  be  said  to 
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combine  the  aitificial  and  natural  methods  of  classification.  The 
analysis  of  the  Linnsean  classes  and  orders,  with  the  synopsis  of  the 
genera  at  the  commencement  of  the  work,  render  it  valuable  for 
beginners. 

In  the  present  edition  several  important  additions  have  been  made. 
There  is  an  excellent  analysis  of  the  natural  orders  of  British  plants, 
and  there  is  also  an  index  of  popular  English  names.  Some  of  the  more 
difficult  genera,  as  Rulms  and  Hieracium,  have  been  carefully  revised. 
The  species  which  are  doubtfully  native  have  been  noticed,  and  all 
the  recent  additions  to  the  Flora  have  been  introduced.  Many  of 
these  additions  have  already  been  described  by  Mr.  Babington  in  the 
'  Supplement  to  Enghsh  Botany,'  a  work  which  is  now  publbhed 
regularly  by  Mr.  Sowerby,  and  which  well  deserves  the  support  of 
aU  Britbh  botanists. 

We  have  no  hesitation  in  recommending  Mr.  Babington's  '  Ma- 
nual '  as  the  best  guide  to  the  student  of  practical  botany  in  this 
country. 

The  Elements  of  Botany ,  Structural  and  PhysiologicaL  By  Johh 
LiNOLST,  Ph.D.,  F.R.S.  &c.  5th  edit.  8vo,  pp.  2*38.  London, 
Bradbury  and  Evans. 

Dr.  lindley  led  the  way  in  this  country  in  the  publication  of  ele- 
mentary works  on  botany,  embracing  a  philosophical  view  of  the  sci- 
ence. His  works  have  long  and  deservedly  held  the  first  place  ia  our 
universities  and  schoob.  We  have  now  a  fifth  edition  of  his  '  Out- 
line of  the  First  Principles  of  Botany.'  "  The  author  has  taken  ad- 
vantage of  the  opportunity  thus  a£Forded  him  of  bringing  the  work 
completely  up  to  the  present  state  of  botanical  knowledge,  without 
however  interfering  with  its  original  plan,  by  the  introduction  of 
doubtful  or  merely  speculative  matter,  or  of  questions  which  do  not 
interest  a  student.  It  was  in  the  outset  a  book  for  learners  ;  its  pur- 
pose was  to  state  plainly  and  concisely  the  great  facts  of  the  science, 
and  to  separate  them  from  the  ulterior  questions  to  which  they  lead ; 
and  however  much  the  work  may  have  become  extended  by  the  ad- 
dition of  explanatory  notes,  the  latter  have  never  been  permitted  to 
appear  in  a  form  likely  to  divert  attention  from  the  main  points. 
On  the  contrary,  they  have  been  priuted  in  a  different  type,  which 
renders  them  immediately  distinguishable,  and  enables  the  reader  to 
go  through  the  principal  propositions  without,  in  the  first  instance, 
occupying  his  thoughts  with  their  detailed  explanation." 

It  is  an  admirable  synopsis  of  the  important  principles  of  the  sci- 
ence, and  it  is  illustrated  with  excellent  woodcuts.  The  addition  of 
a  glossary  of  technical  terms,  arranged  alphabetically,  enhances  its 
value  much,  and  is  a  great  boon  to  the  student.  This  edition  differs 
from  previous  ones  in  not  giving  an  account  of  the  natural  systems, 
nor  a  detailed  description  of  the  natural  orders.  For  these  the  learner 
is  refenred  to  the  author's  '  School  Botany '  and  his  '  Vegetable 
Kingdom.'  For  one  who  wishes  to  have  a  short  and  comprehensive 
view  of  the  great  facts  of  the  science  of  botany  as  regards  structure^ 
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physiology  and  classification,  we  look  upon  this  edition  of  die  Ele- 
ments, combined  with  School  Botany,  as  among  the  best  works  which 
he  csai  procure. 


lUuBtratiotu  of  British  Mycology.    By  Mrs.  T.  I.  HussiT. 
Reeve,  Brothers.    4to.  Parts  1  &  2. 

There  is  perhaps  no  country  in  which  so  little  use  is  made  of  the 
various  esculent  fungi  which  abound  everywhere  in  early  autumn,  as 
Ch-eat  Britain.  There  is  no  doubt  that  we  have  some  fifty  or  sixty 
species  which  would  afford  wholesome  and  agreeable  food,  and  yet 
scarcely  more  than  a  tenth  of  this  number  are  ever  admitted  to  our 
tables.  This  perhaps  is  in  some  measure  owing  to  the  circumstance 
that  no  British  work  on  esculent  fungi,  as  far  as  we  are  aware  of, 
has  ever  appeared,  except  the  little  treatise  entitled  the  '  Mushroom 
and  Champignon  *  illustrated,  which  is  confined  to  a  very  few  spe- 
cies. This  desideratum  is  now  supplied  by  the  more  general  work 
of  Dr.  Badham,  and  by  the  '  Illustrations  of  British  Mycology'  now  in 
progress,  which  bids  fair  to  be  one  of  the  most  important  that  has 
ever  appeared  on  useful  and  noxious  fungi.  The  illustrations  are 
preceded  by  a  general  sketch  of  fungi  founded  on  the  concluding 
volume  of  the  '  English  Flora.'  Since  its  publication  the  real  struc- 
ture of  the  hymenium  has  been  ascertained,  and  consequently  some 
improvements  and  alterations  are  requisite ;  a  sketch  of  these  has 
been  given  by  the  author  of  that  volume  in  Dr.  Lindley's  '  Vegetable 
Kingdom,'  and  since  its  publication  a  long  article  has  appeared  on 
the  subject  in  Orbigny's  '  Dictionnaire  d'Histoire  Naturelle '  from  the 
pen  of  M.  L^veill^,  agreeing  in  all  essential  points  with  Mr.  Berke- 
ley's arrangement,  and  this  has  been  applied  by  Dr.  Mougeot  to  an 
extensive  series  of  fungi  published  in  the  statistical  account  of  the 
Department  des  Vosges.  It  has  been  objected  to  both,  perhaps 
witii  some  justice,  that  they  are  founded  solely  on  the  fructification, 
without  paying  sufficient  attention  to  morphology;  it  is  however 
certain  that  the  real  affinities  of  the  genera  are  more  truly  indicated 
than  in  any  former  arrangement,  and  we  shall  be  rejoiced  if  the 
forthcoming  morphological  arrangement  by  Professor  Fries  in  the 
'  Summa  Vegetabilium  Scandinaviae '  remedies  acknowledged  de- 
fects without  creating  new  difficulties.  We  do  not  blame  Mrs.  Hus- 
sey  therefore  for  adopting  the  arrangement  of  the  '  English  Flora '  in 
preference  to  that  in  the  'Vegetable  Kingdom,'  in  which  indeed 
there  are  some  manifest  errors,  her  object  being  to  refer  students  to 
the  most  readily  available  source  of  information. 

Some  excellent  observations  follow  on  collecting  and  examining 
fungi,  which  will  be  read  with  interest  even  by  practised  students  ^ 
and  the  same  may  be  said  of  the  general  accounts  of  the  species 
illustrated,  in  which  there  is  always  something  worth  notice,  either 
from  its  intrinsic  value,  or  from  being  placed  in  a  novel  point  of 
view.  It  is  not  indeed  to  be  expected  as  regards  a  subject  of  such 
immense  extent,  and  requiring  access  to  a  multitude  of  rare  and  ex- 
pensive books,  in  various  languages,  that  in  a  work  whose  merits  rest 
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expressly  on  faithfulness  of  execution  and  personal  observation^ 
there  should  not  be  here  and  there  some  little  matter  for  criticism* 
but  it  will  be  found  that  with  that  nicety  of  tact  which  is  so  charac- 
teristic of  her  sex,  Mrs.  Hussey  has  avoided  in  general  such  diffi- 
culties. 

Of  the  original  drawings  of  Mrs.  Hussey  and  her  sister  it  is  impos- 
sible to  speak  too  highly ;  many  of  them  are  so  exquisite  as  to  be 
positively  fit  for  public  exhibition,  and  so  characteristic  that  it  is  im- 
possible not  at  once  to  recognise  the  species.  These  are  reproduced 
faithfully  by  the  lithographer,  but  there  is  a  certain  want  of  force 
about  the  lithographs  which  does  not  do  justice  to  the  originals.  Thb 
and  some  other  points  connected  with  the  editorial  department  will 
we  doubt  not  be  improved  in  the  course  of  publication*  Meanwhile 
we  recommend  the  work  most  cordially  to  our  readers,  who  will  find 
accurate  and  beautiful  illustration  combined  with  much  practical 
and  interesting  matter,  especially  as  regards  the  culinary  use  of  these 
neglected  but  by  no  means  despicable  objects. 


PROCEEDINGS  OF  LEARNED  SOCIETIES. 

ZOOLOGICAL  SOCIBTY* 

April  13,  1847. — Wm.  Yarrell,  Esq.,  Vice-President,  in  the  Chair. 

NOTBS  ON  SOMB  BARB  BiRDS  OF  NbW  ZeALAND  AND  AUSTRALIA.    Bt 

Mb.  F.  Strakgb,  in  a  lbtter  to  John  Gould,  Esq.,  F.R.S.  btc. 

••  Strigops  habroftilus,  G.  R.  Gray.— The  Ka-ka-po,  or  Night 
Parrot  of  the  New  Zealanders,  is  an  inhabitant  of  the  western  side  of 
the  Middle  island,  and  like  the  Kiwi- kiwi  or  Apteryx  is  strictly  noc- 
turnal in  its  habits,  and  never  leaves  its  retreat  during  the  day ;  its 
usual  place  of  resort  consists  of  burrows,  formed  by  itself,  beneath 
the  roots  of  large  trees  or  under  immense  pieces  of  rock,  whence  they 
cannot,  even  by  the  natives,  be  easily  dug  out.  Its  food  consists  of 
fern-roots,  which  it  digs  up  with  its  bill,  and  the  outer  covering  of 
the  leaves  of  flax,  which  it  obtains  by  drawing  the  leaves  between  the 
mandibles  and.  leaving  the  flax  behind.  They  are  not  gregarious, 
more  than  two  never  being  found  together,  except  a  pair  of  young 
ones,  which  appear  to  stop  with  the  old  birds  until  they  have  attained 
the  size  of  their  parents.  This  is  one  of  the  birds  the  natives  set 
great  store  by,  the  head  being  cut  off,  strung  by  the  nostrils,  and 
worn  in  the  ears  on  their  grand  feast-days.  It  is  known  to  the  sealers 
by  the  name  of  the  Green  Bird  of  New  Zealand. 

"  Aftbbtx  Austbalis. — Kiwi'kiwi  of  the  New  Zealanders.  I  am 
told  that  a  second  species  of  Apteryx  is  to  be  found  on  the  Middle 
island,  that  it  stands  about  three  feet  high ;  it  is  called  by  the  sealers 
the  Fireman.  Aware,  from  your  figures  and  description,  that  the 
sexes  differ  considerably  in  size,  I  pointed  this  out  to  my  informant ; 
but  he  still  persisted  that  there  are  two  species,  in  confirmation  of 
which  opinion  he  added,  that  he  had  taken  the  eggs  of  the  two  birds^ 
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and  found  those  of  one  species  to  be  much  larger  than  those  of  the 
other,  llie  larger  kind  are  nearly  the  size  of  the  Emu's ;  they  are 
somewhat  long  in  form  and  blunt  at  the  ends ;  their  colour  is  a  dirty 
white.  They  are  deposited  in  a  burrow  on  a  nest  formed  of  roots 
and  sticks,  and  a  few  of  the  bird's  own  feathers. 

"  ScrTBBOPs  NovjB  HoLLANDiJS. — I  seud  you  the  egg  of  this 
species,  and  also  the  female  bird  out  of  which  it  was  taken,  after  she 
had  received  two  shots." 

April  27 — ^William  Yarrell,  Esq.,  Vice-President,  in  the  Chair. 
The  following  communications  were  read  to  the  Meeting : — 

1.  Descriptions  of  the  Eogs  of  some  of  the  Birds  of  Chile. 
Bt  William  Yarrrll,  Esq.,  F.L.S. 

From  my  earliest  acquaintance  with  the  eggs  of  our  British  Birds, 
I  was  led  to  consider  that  this  department  of  natural  history  had  not 
been  studied  with  the  attention  these  beautiful  objects  deserve ;  and 
the  examination  of  collections  of  eggs  made  in  India,  Australia,  North 
America,  and  more  recently  in  Chile,  have  served  to  confirm  my  first 
impression. 

The  history  of  a  plant  would  be  incomplete  if  it  did  not  include  a 
description  of  the  leaf,  the  flower,  and  the  fruit,  as  these  appear  in 
succession. 

Mr.  MacLeay  has  told  us  in  his  '  Horse  Entom.,'  p.  448,  that  "  as 
the  knowledge  of  the  whole  life  of  an  insect  must  make  us  better 
acquainted  with  its  nature  than  a  mere  description  of  one  of  its  forms, 
in  the  same  proportion  ought  metamorphosis  to  outweigh  every  other 
principle  of  arrangement." 

Of  two  naturalists  who  studied  the  Lepidoptera  of  Europe,  it  has 
been  stated,  that  "  not  satisfied  with  an  acquaintance  with  the  insect 
in  its  perfect  state,  they  examined  it  also  in  the  early  stages  of  its 
existence ;  they  compared  the  various  caterpillars  with  the  butterflies 
which  are  produced  from  them,  traced  with  indefatigable  industry 
the  plan  of  nature  in  these  animals,  and  discovered  the  resemblance 
which  was  invariably  preserved  in  the  structure  of  species  related  to 
each  other  in  afiinity,  in  the  difl^crent  stages  of  their  existence." 

With  these  examples  in  view,  I  have  been  induced  to  consider  the 
egg  of  a  bird  as  one  stage  or  condition  in  the  life  of  the  animal : 

That  the  colour  and  markings  we  find  deposited  on  the  external 
surface  of  the  shell  afford  indications  by  which  classification  may  be 
assisted : 

lliat  the  eggs  of  congeneric  species  will  resemble  each  other  in 
colour  and  markings,  whatever  may  be  the  geographical  locality  in 
which  such  species  are  found. 

Mr.  Hewitson,  in  the  introduction  to  his  work  containing  excellent 
delineations  of  the  eggs  of  British  birds,  observes,  that  "  much  useful 
and  highly  interesting  information  might  be  gained  towards  the  clas- 
sification of  birds,  by  paying  some  attention  to  their  eggs ;  and  it  is 
gratifying  to  find,  in  thus  regarding  them,  that,  with  the  exception 
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of  a  few  instances,  were  we  to  take  the  eggs  of  our  British  birds  as 
our  only  guide,  we  should  arrive  at  the  best  and  most  approved  ar- 
nmgement  of  Uie  different  genera." 

I  am  aware  that  exceptions  and  discrepancies  may  be  pointed  out. 
The  colour  deposited  on  the  egg-shells  is  an  animal  matter,  depend- 
ent on  the  health  of  the  bird.  Fear  or  confinement  acting  consti- 
tutionally upon  the  organs  of  secretion  are  known  to  affect  this 
colonring-matter. 

The  greatest  amount  of  variation  is  found  to  occur  among  the 
Larida, 

With  these  preliminary  remarks,  I  proceed  to  the  description  of  a 
collection  of  eggs  of  some  of  the  binis  of  Chile,  obtained  by  Mr. 
Bridges,  and  exhibited  here  by  Mr.  Cuming. 

Cathartes  Iota  of  Molina ;  Chilian  name  Iot4. — The  ^^g  of  this 
Vulture  measures  2  in.  -j^  in  length,  and  1  in.  ^  in  breadth :  the 
shape  is  rather  peculiar,  being  broadest  at  the  centre  and  tapering 
gradually  in  botii  directions,  so  as  to  become  pointed  at  both  ends. 
The  ground  colour  is  white,  slightly  tinged  with  red ;  blotched  with 
pale  red ;  spotted  and  speckled  with  dark  brownish  red. 

Halidetus  agtda,  Temminck ;  Aquila  of  the  Spanish ;  Calquin  of  the 
Indians. — ^The  c^  is  2  in.  \^  in  length  by  2  in.  -ji^  in  breadth ; 
elliptic ;  white,  with  a  few  spots  of  dark  red  and  numerous  spots  and 
speckles  of  pale  red. 

Polyhorus  BrasiliensU,  Swainson ;  Chilian  name  Traro  and  Taro. 
— ^The  egg  of  this  bird  is  2  in.  -j^g-  in  length  by  2  in.  in  breadth ; 
blotched,  spotted  and  speckled  with  dark  red,  on  a  ground  of  reddish 
white.  Tlus  ^^^  in  its  colour  and  markings,  resembles  those  of  our 
Britbh  Osprey. 

Milvago  pezoporos,  Meyen ;  Chilian  name  Tuique, — ^The  egg  mea- 
sures 1  in.  -j^  by  1  in.  -^ ;  white,  tinged  with  red ;  blotched,  spot- 
ted and  speckled  with  dark  brownish  red. 

Strix  pratincola,  Bonap. ;  Strixflammea  of  Wilson ;  Strix  Ameri' 
cana  of  Audubon.  Screech  Owl. — The  egg  is  pure  white,  and  mea- 
sures 1  in.  \^  in  length  and  1  in.  -^  in  breadth. 

Twrdus  Falkhmdicus  of  Quoy  and  Gaim. ;  Chilian  name  Torzat, — 
This  egg  closely  resembles  those  of  our  British  Missel  Thrush.  The 
ground  colour  pale  bluish  white,  spotted  and  speckled  with  pale  red. 
The  length  1  in.  -f^,  the  breadth  three-quarters  of  an  inch. 

Cfeositta  canicularia  of  Vieillot ;  Chilian  name  Caminante. — ^The 
egg  is  pure  white,  and  measures  -^  of  an  inch  in  length  by  -^^  of  an 
inch  in  breadth'. 

Cyanotis  omnicolor.  Swains.;  Chilian  name  Pajaro. — This  small 
egg  measures  only  j^  ^^  ^^  ^°^^  ^^  length  by  half  an  inch  in  breadth ; 
of  a  pure  and  spotless  white,  but  some  specimens  of  the  eggs  are 
tinged  with  pale  buff-colour. 

Crithagra  breviroatris,  Gould ;  Chilian  name  Chirique, — The  egg 
is  white,  tinged  with  green,  speckled  with  brownish  red,  and  mea- 
sres  -jS^  of  an  inch  in  length  by  half  an  inch  and  ^  in  breadth. 
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FriagiUa  Diuca,  Mol.  llie  Chilian  name  is  Tkiuca  or 
The  egg  of  this  hird  measures  1  inch  in  length  hy  i^^  of  an  inch  in 
breadth  :  the  ground  colour  white,  tinged  i^ith  green,  more  or  less 
mottled  all  over  with  two  ahadea  of  greenish  brown. 

Phytotoma  rara,  Mol.  Called  Rara  by  the  natives. — ^The  egg 
measures  1  inch  in  length  by  -j^  of  an  inch  in  breadth,  and  is  of  a 
delicate  bluish  green,  with  a  few  specks  of  dark  reddish  brown  at  the 
larger  end. 

Stumella  Loica,  Mol.  The  Chilian  name  is  Loica, — ^The  egg  of 
this  bird  measures  1  in.  -^  in  length  by  -j^  of  an  inch  in  breadth : 
the  ground  colour  white,  spotted  and  speckled  with  pale  red»  dark 
brownish  red,  and  purple  grey. 

Icterus  Thilius,  Mol.  The  Chilian  name  TMli  or  TVtVt.— This  egg 
measures  1  inch  in  length  by  -j^  of  an  inch  in  breadth :  the  ground 
oolour  white,  sometimes  tinged  with  buff,  with  a  few  spots  and 
streaks  of  dark  reddish  brown  deposited  over  the  larger  end. 

Zenaida  aurita,  Temm. ;  Chilian  name  Tortola. — ^The  ege  of  this 
species,  which  is  the  most  common  of  the  Columbida  round  in 
Chile,  is  white,  and  measures  1  in.  ^  in  length  by  -^  of  an  inch  in 
breadth. 

Columbine  strepitoM,  Spix ;  Tortolita  cyana  of  the  Chilians. — ^The 
egg  of  this  pretty  little  species  of  Dove  is  idso  of  a  pure  white,  smooth 
and  shining ;  the  length  -ji^  of  an  inch,  the  breadth  -^ 

Nothura  perdicaria,  G.  R.  Gray ;  Perdiz  of  the  Chilians. — This 
beautiful  egg,  of  a  uniform  rich  purple-chocolate  brown,  the  sur- 
face smooth  and  polished,  measures  1  in.  -j^  in  length  and  1  in.  ^ 
in  breadth. 

Two  other  unnamed  eggs  in  this  collection,  of  the  same  character 
and  colour  as  that  of  the  Nothura  last-described,  and  probably  be- 
longing to  two  species  of  the  genus  Tinoehorui  found  in  Chile,  may 
be  here  referred  to ;  the  larger  one  2  in.  -^  in  length  by  If  in.  in 
breadth ;  the  other  1  in.  ^  in  length  and  1^  in.  in  breadth.  El- 
liptic in  shape,  of  a  rich  and  uniform  purple-chocolate  brown ;  the 
surface  highly  polished. 

Another  egg  in  this  collection,  not  named,  but  apparently  belong- 
ing to  some  species  of  Tinamou,  may  be  mentioned  on  accoimt  of  its 
beauty.  It  measures  1  in.  ^  in  length,  and  1  in.  -ji^  in  breadth ; 
the  shape  is  elliptic,  and  the  colour  a  uniform  delicate  siskin-green. 

Rhea  Darwim,  Gould,  'Voyage  of  the  Beagle,'  Birds,  page  123, 
plate  47. — ^The  egg  of  this  fine  species  measures  4|-  in.  in  lensth 
and  3|  in.  in  breadth:  elliptic  in  form;  the  colour  whitish,  out 
ting^  with  very  pale  asparagus-green.  This  egg  is  figured  by  Dr. 
Thienemann  in  his  new  work  now  in  course  of  publication  on  the 
incubation  of  birds  in  general,  part  1.  page  4.  tab.  2.  fig.  2,  with  the 
additional  name  of  Rheapennata  UOrhigmu 

Scolopax  Paraguaia,  Vieill.  Called  by  the  Chilians  Avecaaina  and 
Porrotero, — The  egg  is  If  in.  long  and  If  in.  broad;  olive-brown, 
blotched  and  spotted  with  dark  reddish  brown  and  pale  brown.    This 
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^g,  in  colour  and  markings,  exactly  resembles  the  tgg  of  our  most 
common  British  Snipe. 

Vatiettus  Chiliensis. — ^The  egg  thus  marked  measures  1  in.  ^  in 
length  and  1  in.  -^  in  breadth :  olive-brown,  spotted  with  black  and 
greyish  brown ;  closely  resembling  the  eggs  of  our  British  Vanellus. 

RalluM  stmguinoientus,  Swains. ;  Chilian  name  Piden, — This  egg  is 
1  in.  1^  long  and  1^  in.  in  breadth :  the  ground  colour  white,  tinged 
with  red,  partially  spotted  with  yellowish  red.  In  its  ground  colour 
and  markings  very  similar  to  the  egg  of  our  British  Rallus. 

CkUiimilu  croBHrostfia,  J.  £.  Gray.  Called  by  the  Chilians  Taguita, 
•—The  egg  reddish  white,  spotted  with  two  shades  of  reddish  brown ; 
the  length  1  in.  -j^  by  1  in.  -^  in  breadth. 

FuUca  galeata,  G.  R.  Gray. — ^This  egg,  closely  resembling  that  of 
our  Common  Coot  in  its  colours  and  markings,  measures  2  in.  -^  in 
length*  and  1^  in.  in  breadth :  pale  brownish  white,  or  stone-colour, 
speckled  over  with  nutmeg-brown. 

Cygnvs  nigricoUis,  Gmelin.  Cisne  is  the  Chilian  name  for  this 
Black-necked  Swan.  The  egg  is  near  4  in.  in  length  by  2^  in.  in 
breadth  ;  white,  tinged  with  pale  buff. 

Rhynchasjns  maculatua.  The  Chilian  name  of  this  bird  is  Pato 
Abaston, — The  egg  measures  2  in.  -^  in  length  and  If  in.  in  breadth ; 
dull,  greyish  white,  tinged  with  green. 

Qucrquedula  c^erulata,  Eyton.  'Line  Chilian  name  of  this  little  Duck 
(Uie  AnoB  RtfflesU  of  Vigors)  is  Pato  Colorado, — ^The  egg  is  2  in.  in 
length  and  1  in.  -^  in  breadth :  the  colour  a  uniform  pale  huffy 
white. 

Anas  Bahamensit?  Linn.,  called  Pato  Jergon  grande  by  the  Chi- 
lians, produces  an  egg  ^  of  an  inch  larger  in  both  its  dimensions 
than  the  egg  of  the  Pato  Colorado  last- described,  and  of  a  richer  and 
more  decided  buff-colour. 

Podiceps  Chilensis,  Gamot.  Called  by  the  Chilians  Guala  and 
Guahn. — ^This  large  species  of  Grebe  produces  an  egg  of  2  in.  -^  in 
length  by  l-^  in.  in  breadth,  of  a  dull  white,  stained  with  earthy 
brown. 

Podiceps  Kalipareus,  Quoy  and  Gaim.  The  Chilian  name  Gualita 
de  ia  Mar. — ^l^he  egg  of  this  Grebe  measures  1  in.  i^  by  1^  in.,  of  a 
dull  white,  some  of  them  more  or  less  stained  with  dirty  brown,  de- 
pending on  the  number  of  days  they  may  have  been  deposited  in  the 
nest. 

The  egg  of  a  third  species  of  Podiceps,  bearing  the  Chilian  name 
Gargari,  is  yet  a  little  smaller  than  the  egg  of  the  Oualita  last  de- 
scribed, measuring  only  1  in.  -f^  in  length  and  1  in.  ^^g^  in  breadth; 
the  colour  as  usual  in  the  eggs  of  all  the  Grebes. 

2.  DxscBiPTioN  OF  A  NBW  Gbnus  OF  £mydj£.  By  J.  £.  Grat,  Esq., 

F.R.S.,  F.Z.S.  ETC 

In  the  museum  of  the  Zoological  Society  is  a  fine  specimen  of  a 
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large  freshwater  Tortoise,  presented  by  Lieut  Mawe,  R.N.,  who 
found  it  in  South  America  in  the  year  1833. 

It  is  marked  by  Mr.  Fraser  "  Emys  Mawii,  Bibron^  original  of  M. 
B.'s  description.  No.  6899/'  but  I  can  find  no  such  species  described 
in  M.  Bibron*8  work,  nor  is  it  an  Emys  as  defined  by  that  author. 

It  differs  from  all  the  known  Emydae  in  being  covered  with  very 
thin  membranaceous  scales,  and  in  having  a  broad  sternum  with  a 
series  of  four  large  distinctly  defined  plates  placed  over  the  sterno- 
costal suture.  The  gular  plates  are  very  small,  and  there  are  no 
axillary  or  inguinal  plates. 

My  genus  Platystemon  has  the  same  kind  of  sterno-costal  plates, 
but  quite  a  differently  formed  shell.  The  head  is  very  large  and  the 
tail  elongate. 

DSRMATBMTS,  n.  g. 

Ch.  gen. — Testa  ovalis,  gibba,  acarinata,  in  lateribus  rotundata,  mar- 
gine  posteriore  expanse,  paul6  reflexo,  scutellis  membranaceis 
tenuissimis  defenso.  Scutella  margiiudes  posteriores  latse.  Ster^ 
Hum  planum  anterius  rotundatum  posterius  emarginatum.  Sguamm 
gulares  parvae,  triangulares,  testae  superiori  per  longum  symphysin 
affixse.  Sutura  stemO'Costalis  squamis  magnis  quatuor  defensa, 
postremis  duabus  maximis  squamis,  minima  anteriore.  Scutell€e 
axiUares  et  inguinales  nuUae.     Testa  vix  ad  aperturam  contracta. 

Head  —  ?  Toes  webbed  ?   Claws ? 

Shell  oblong,  convex,  not  keeled ;  sides  rounded,  hinder  edge  ex- 
panded, slightly  reflexed,  covered  with  very  thin  membranaceous 
shields.  The  hinder  marginal  shields  broad.  Sternum  flat,  rounded 
in  front,  notched  behind :  the  gular  plates  small,  triangular,  united 
to  the  upper  shell  by  a  long  symphysis ;  the  sterno-costal  suture 
covered  with  four  large  distinctly  defined  plates ;  the  anterior  smaller, 
the  two  hinder  largest.  The  axillary  and  inguinal  plates  none.  The 
cavity  of  the  shell  is  scarcely  contracted  at  the  opening. 

Hab.  South  America. 

Dermatemys  Mawii,  n.  s. — Vertebral  plates:  Ist  broad,  seven- 
sided  ;  2nd,  3rd  and  4th  longer  than  broad.  Colour  pale  brown ;  the 
upper  surface  covered  with  small,  close,  irregular  depressions  of  a 
darker  brown  colour ;  the  shields  pale,  nearly  transparent,  very  brittle 
when  dry;  the  under  surface  uniform  pale  yellowish  white,  with 
slightly  sunken  grooves. 

Length  of  upper  shell  17  inches ;  width  1 1  inches ;  length  of  ster- 
num 12^  inches. 

Remarks. — ^The  specimen  appears  to  be  not  quite  full-grown.  It 
has  much  of  the  external  appearance  of  Phrynops  Geqffroyii,  and  the 
general  thinness  of  the  scales  of  Chelydida ;  but  there  is  no  appear- 
ance of  any  scar  on  the  inner  surfiace  of  the  sternum  for  the  attach- 
ment of  the  pelvis ;  and  though  the  gular  scale  is  worn  and  nearly 
obliterated,  yet  it  is  sufiiciently  distinct  to  show  that  it  has  no  inter- 
gular  plate. 
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3.  Dbbcbiftiovs  of  kbw  Cbustacba  pbom  thb  Eabtbbn  Sbas. 

Bt  Adam  Wbitb,  F.L.S. 

Family  Ikachida. 

Genus  Doglba,  Leach. 

DocLBA  CALCiTBAPA,  White,  h.  8.,  list  of  Specimens  of  Crust,  in 

Brit.  Mus.  p.  4. 

Carapace  with  seventeen  large  spines  on  the  back  and  sides,  and 
sixteen  smaller  tubercles  on  the  upper  surface ;  seven  of  the  large 
spines  down  the  middle  of  carapace,  six  of  them  erect,  the  sixth 
springing  from  the  base  of  the  much-elongated  horizontal  terminal 
spine ;  the  last  of  the  spines  of  the  side  much  longer  than  the  other 
three.  The  whole  surface  seems  to  have  been  covered  with  hairs. 
The  four  hind  pairs  of  legs  are  very  long  and  slender. 

Breadth  of  carapace  1  inch  4  lines ;  length  1  inch  10  lines. 

A  species  distinguishable  at  first  sight  from  the  four  species  hitherto 
described,  of  all  of  which  there  are  specimens  in  the  Museum  Col- 
lection. 

Hab.  Philippine  Islands  (Zebu)  :  Brit.  Museum.  From  Mr.  Cu- 
ming's collection. 

Family  Maxada. 

Htastbkus,  White. 

Carapace  rather  oblong,  rounded  on  the  sides  behind,  before  and 
behind  the  eyes  straight ;  a  slight  transverse  groove  in  upper  orbit ; 
front  with  two  horns  as  long  as  the  carapace,  at  first  parallel  and  then 
diverging  and  directed  slightly  downwards ;  outer  antennae  with  all 
the  joints  cylindrical ;  the  insertion  of  the  basal  joint  concealed  by 
the  frontal  horn. 

Fore-legs  slender ;  second  pair  of  legs  the  longest  and  very  slender ; 
terminal  joint  with  the  edge  spined. 

A  genus  allied  to  Hyas  and  Chorinus,  the  only  species  of  which 
was  long  ago  figured  in  the  large  work  of  Seba. 

Htastenvs  SxBiB,  White,  List  of  Specimens  of  Crust,  in  Brit.  Mus. 

p.  6. 

Upper  surface  somewhat  roughish,  and  covered  with  a  delicate 
down. 
Cancer  araneus  comutus  alter,  Seba,  Thes.  iii.  45.  t.  18.  f.  12. 
Hab,  Philippine  Islands.     From  the  collection  of  Mr.  Cuming. 
Also  found  by  Capt.  Sir  Edward  Belcher,  C.B. 

Family  Pabthbnofid^. 

Cbbatocabcinus,  Adams  &  White. 

Form  of  the  carapace  somewhat  pentagonal ;  the  sides,  over  the 
insertion  of  the  first  pair  of  legs,  produced  into  a  large  spine  directed 
slightly  forwards ;  frt)nt  wide  and  prominent,  projecting  on  each  side 
in  the  form  of  conical  horns,  widely  separate  from  each  other.  Eyes 
rather  small,  peduncles  short,  the  eye  fitting  into  a  groove  on  the  side 
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of  the  beak.  Outer  antennas  considerably  developed,  the  tenninal 
appendages  at  least  half  the  length  of  the  whole  antennae,  and  pro- 
jecting beyond  the  horns  of  the  beak. 

First  pair  of  legs  much-elongated  ;  the  sides  nearly  parallel ;  the 
wrist  somewhat  pear-shaped,  without  spines  on  the  inside,  the  edges 
of  the  pincers  meeting  and  serrated,  llie  second  pair  of  legs  longer, 
more  slender  than  the  last  three  pairs ;  the  tarsal  joint  slender  and 
elongated ;  fourth  and  fifth  pairs  of  equal  length ;  the  fifth  pair,  as  in 
Eumedonus,  placed  so  high  as  nearly  to  conceal  the  insertion  of  the 
fourth  pair ;  the  tarsal  joints  of  these  legs  thick ;  the  claw  at  the  end 
translucent.  Abdomen  of  male  as  in  Eumedomis;  the  female  un» 
known. 

This  genus  is  closely  allied  to  Evmedonui  of  Prof.  Milne  Edwards 
(Crust,  i.  349),  and,  like  it,  comes  from  the  Eastern  Seas. 

Ckratocabcinus  longimanus,  n.  s.,  List  of  Specimens  of  Crust,  in 

Brit,  Mus.  p.  125. 

Two  pointed  transverse  tubercles,  tufted  with  hair  at  the  end,  on 
the  back  of  the  carapace,  behind  the  eyes ;  the  first  pair  of  legs 
covered  with  minute  warts  and  with  several  deep  longitudinal  grooves; 
the  pincers  blackish  brown,  except  at  the  base. 

Hab.  North  coast  of  Borneo  (Balambangan) :  British  Museum. 
Presented  by  Capt.  Sir  Edward  Belcher,  C.B.,  R.N. 

When  alive,  according  to  the  observations  of  Arthur  Adams.  Esq., 
who  found  it,  the  colour  of  this  species  is  blood-red,  with  five  light 
bands  across  the  carapace. 

GoNATONOTus,  Adams  &  White. 

Carapace  pentagonal,  depressed,  the  lateral  angles  very  sharp; 
the  firont  very  wide,  lamelliform,  dilated,  ronnded,  slightly  notched 
at  the  end.  Eyes  large,  prominent ;  peduncles  short,  inserted  in  a 
deepish  notch  on  the  side.  Outer  antennas  with  the  terminal  appen- 
dage elongated. 

First  pair  of  legs  thickish ;  the  wrist  rounded  and  spined  on  the 
inside,  the  claws  serrated  on  the  edge;  third  and  fourth  pairs  of 
legs  rather  longer  than  the  second  and  fifth ;  the  tarsal  joints  of  the 
second,  third,  fourth  and  fifth  pairs  of  equal  size  and  thickness ;  the 
fifth  pair  of  legs  inserted  above  the  fourth  pair. 

Abdomen  of  female  seven-jointed ;  three  or  four  of  the  basal  joints 
seen  from  above.     Male  unknown. 

This  genus  is  allied  to  Eumedonus. 

GoNATONOTus  PBVTA00NU8,  n.  s.,  List  of  Spccimcns  of  Crust,  in 

Brit.  Mus.  p.  125. 

Carapace  above  closely  verrucose,  the  warts  depressed ;  a  strong- 
ish  ridge  across  the  back,  extending  from  one  lateral  angle  to  the 
other,  with  two  tubercles  in  the  middle ;  the  front  grooved  down  the 
middle ;  the  centre  of  the  back  with  two  longitudinal  impressions ; 
terminal  joint  of  abdomen  in  female  verrucose. 

First  pair  of  legs  verrucose ;  the  pincers  grooved. 

Mr.  Adams  found  this  specie*  on  the  coast  of  Borneo.    Wb«n 
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aliye  it  is  of  a  brick-red  colour,  with  the  chelae  crimson ;  under  Bur- 
€aee  rufous. 

Lahbbtts  lamslliobb.  White,  List  of  Specimens  of  Crust,  in  Brit. 

Mu9.  p.  12. 

Front  depressed,  flat,  thin ;  upper  surface  of  carapace  with  three 
laj^h  protuberances  behind,  one  in  the  middle  and  one  on  each  side ; 
carapace  longer  than  wide ;  sides  about  the  middle  crenated ;  fore^ 
legs  very  long. 

Breadth  of  carapace  4^  lines ;  length  5|  lines. 

Hob*  Philippine  Islands.     From  Mr.  Cuming's  collection. 

Lambbus  tubbigbb.  White,  List  of  Specimens  of  Crust,  in  Brit. 

Mus.  p.  12. 

Carapace  longer  than  wide ;  front  small,  depressed  and  consider- 
ably grooved  in  the  middle,  the  side  with  a  small  tooth  on  each  side ; 
back  of  carapace  with  four  elevated  spines,  thickened  and  blunt  at 
the  end.  the  first  about  midway  between  front  and  back  ;  behind  it 
another  much  higher,  and  one  on  each  side  of  this ;  on  the  hind 
margin  of  carapace,  in  the  middle,  are  two  spines. 

Arms  very  long,  verrucose ;  legs  very  slender  and  smooth. 

Breadth  of  carapace  about  4  lines ;  length  about  4^  lines. 

Hab.  Philippine  Islands :  British  Museum.  From  Mr.  Cuming's 
collection. 

Also  brought  by  Capt.  Sir  Edward  Belcher,  C.B.,  R.N. 

4.  On  bomb  undescbibbd  species  op  Lbpidoftbba  ik  the  Socibtt's 
Collection.     Bt  Euwabd  Doublboay,  Esq.,  F.L.S.  &c.  &c. 

Genus  Pibbis. 

PxBBis  Phaola.  Pi,  ali»  omnibus  supra  albis,  anticarum  margino 
estemo  lath  nigra,  poMticarum  puncti$  ses  nigris  notato,  wbtiia 
pallidk  fiavescentibua,  basiflavis,  marginibut  eaiemis  nigro-punP' 
tatis.    £zp.  alar.  2^  unc.  vel  57  millim. 

Hab.  Fernando  Po. 

Above,  all  the  wings  white,  very  slightly  tinted  with  yellowish 
at  the  base ;  anterior  wings  with  the  costa  narrowly  black ;  the  outer 
margin  with  a  broad  black  border,  dentate  internally,  broadest  at  the 
apex.  Posterior  wings  with  a  series  of  seven  round  black  dots  on 
the  margin. 

Below,  pale  cream-colour  or  white,  slightly  tinged  with  yellow ; 
palest  on  the  disc  of  the  anterior  wings ;  the  base  and  costa  of  the 
anterior  and  the  costa  of  posterior  wings  yellow ;  apex  and  outer 
margin  of  anterior  wings  with  a  series  of  nine  black  dots,  of  which 
the  first  to  the  sixth  are  minute,  the  seventh  larger  and  double,  the 
eighth  and  ninth  larger  than  any  except  the  seventh.  Posterior  wings 
with  a  marginal  series  of  seven  black  dots :  the  first,  second  and 
third  very  minute,  fourth,  fifth  and  sixth  progressively  hurger,  seventh 
small. 

Head,  thorax  and  abdomen  black,  sprinkled  especially  below  with 
white  scales.     Antennas  black,  annulated  with  white. 

In  the  collection  of  the  Zoological  Society. 
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This  species  is  closely  allied  to  P.  Eudoxia,  but  differs  in  wanting 
the  bright  orange  patch  at  the  base  of  the  anterior  wings,  and  in  the 
form  and  number  of  the  dots  on  the  posterior  wings,  as  well  as  in 
the  colour  of  the  under  surface,  which  is  pure  white  with  a  silvery 
lustre  in  the  males  of  that  species. 

PiBRis  Matuta.  Pi,  alii  ornmbus  9upra  allns,  tgnce  anticaruM  nigro; 
margine  poaticarum  nigro  punctata ;  subtits  alhidis  baai  aniicarum 
costaque  posticarum  luteis.    Exp.  tdar.  2^  unc.  vel  68  millim. 

Hab.  Fernando  Po. 

Wings  above  white,  the  anterior  with  the  apex  and  outer  margin 
as  fJEir  as  the  third  median  nervule  irregularly  black ;  a  black  spot 
on  the  margin  above  the  first  and  second  median  nervule.  Posterior 
wings  with  a  slender  cuneiform  dot  at  the  extremity  of  each  nervule. 
Below,  anterior  white,  the  costa  itself  very  narrowly  black,  the  base 
marked  with  a  broad  luteous  patch.  Posterior  wings  very  pale 
cream-colour,  with  slight  pearly  reflections,  the  costa  at  the  base 
luteous.  Extremities  of  the  nervules  slightly  fuscous.  Head  and 
thorax  black,  clothed  with  white  hairs.  Abdomen  black,  covered 
with  white  scales.     Antennfle  black,  annulated  with  white. 

Genus  Atsrica. 

Atbrica  Babcb.  At.  alts  omnibus  supra  iBneO'tugris,  margini^ 
extemis  Juscis,  subtiks  ochraceis,  fascia  communi  transversa,  plaga 
discoidali  anticarum,  strigis  undatis  nutculisgue  brunneis.  Exp. 
alar.  2^  unc.  vel  55  mill. 

Hab.  Sierra  Leone. 

Above,  all  the  wings  seneo-fuscous,  with  green  and  bluish  reflec- 
tions ;  the  outer  margin  of  the  anterior  broadly  fuscous  at  the  apex, 
less  so  at  the  anal  angle ;  a  slight  fuscous  cloud  at  the  end  of  the 
cell  and  another  much  larger  beyond  it.     Posterior  wings  with  the 
costal  and  abdominal  margins  and  the  outer  angle  broadly  fuscous ; 
outer  margin,  except  at  the  angle,  narrowly  so.     Abdominal  fold 
thickly  lined  with  long  hairs.     Cilia  fuscous,  spotted  with  whidsh. 
Below  ochrey  brown,  the  anterior  wings  with  a  minute  dark  brown 
spot  in  the  cell  close  to  the  base ;  a  large,  irregular,  subtriangular, 
dark  brown  patch  before  the  middle,  divided  in  the  cell  by  a  spot  of 
the  ground  colour.     Beyond  the  middle  is  a  much-waved  abbreviated 
brown  striga,  and  a  similar  one  extends  along  the  whole  outer  mar- 
gin.    Between  these  two  strigae  is  a  transverse  band  of  a  vinous 
brown,  commencing  at  the  apex  and  extending  to  the  middle  of  the 
inner  margin,  narrow  at  its  commencement,  broad  at  its  termination, 
where  it  occupies  nearly  the  whole  space  from  the  middle  of  the 
wings  to  the  anal  angle,  and  is  divided  by  a  hiat  ochrey  cloud. 
Posterior  wings  with  a  broad  reddish  brown  band  across  the  middle, 
divided  by  a  pale  ochreous  spot  near  the  costa,  beyond  which  is  a 
paler  brown  cloud.     Near  the  margin  is  a  much* waved  brown  striga, 
and  the  outer  angle  is  brown.     Near  the  base  is  a  somewhat  reni- 
form  brown  spot,  paler  in  the  centre,  and  below  it  a  ring  of  the  same 
colours. 
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Head,  thorax  and  abdomen  fuscous  above,  rufescent  below.    An- 
tena»  very  long,  black. 

In  the  collection  of  the  Zoological  Society. 

Genus  Charaxbs. 

Charaxes  Phraortbs.  Ch.  alts  omnilms  supra  fulvis,  nigro  lim- 
hatis  maculatisquey  anticis  serie  marginali  punctorum,  posticis 
Imutlarum/ulvarum ;  subtils  saturate  fulvis,  fascia  media  alteraque 
subnuarginali  argenieis,  maculis  plurimis,  vittisque  numerosis  ni- 
gris  argenteo  cinctis.    Exp.  alar.  4^  unc.  vel  116  mill. 

Hab,  Madagascar. 

Above,  all  the  wings  fulvou9,  with  a  broad  black  border  exter* 
nally,  broadest  on  the  posterior  wings,  marked  on  the  outer  margin 
of  the  anterior  with  a  series  of  fulvous  dots  between  the  nervules» 
and  on  the  posterior  just  within  the  margin  with  a  series  of  lunules 
also  placed  between  the  nervules ;  this  border  is  irregularly  dentate 
within  on  the  anterior  wings,  and  divided  near  the  apex  by  a  row  of 
four  fulvous  dots ;  not  dentate  internally  on  the  posterior  wings,  but 
less  defined,  being  slightly  shaded  into  the  fulvous.  The  base  both 
of  the  anterior  and  posterior  wings  is  slightly  shaded  with  fuscous, 
and  the  anterior  are  marked,  in  the  cell,  with  two  rounded  spots,  an 
elongate  subquadrate  one  on  the  disco-cellular  nervules,  a  sub- 
quadrate  one  immediately  beyond  the  cell  above  the  third  median 
nervule,  a  longer  one  immediately  below  this,  and  another  broadly 
lunate  between  the  first  and  second  median  nervule,  all  black.  Be- 
tween these  spots  and  the  black  margin  is  a  short  submacular  band 
extending  from  the  costa  to  the  second  disco-cellular  nervule.  Outer 
margin  of  anterior  wings  sinuate,  dentate,  of  posterior  dentate,  cau- 
date. 

Below,  the  anterior  wings  are  bright  deep  fulvous  at  the  base  and 
along  the  costa  beyond  the  middle  of  the  wings ;  marked  as  above 
with  black  spots  and  a  short  marginal  black  band,  but  all  these  mark- 
ings are  brcMuUy  margined  with  silvery  white ;  and  there  are,  in  ad- 
dition to  the  spots  cMf  the  upper  surface,  a  small  round  spot  in  the 
cell  close  to  the  base,  and  an  oval  one  above  the  first  median  ner* 
vnle  near  its  origin,  both  black  with  a  silvery  border.  Beyond  the 
middle  is  a  silvery  white  irregular  band,  narrowed  on  the  costa,  where 
it  is  mariced  by  four  black  dots,  the  third  and  fourth  indistinct, 
broadest  on  the  inner  margin,  where  it  becomes  of  a  pearly  hue. 
Between  this  band  and  the  margin  the  prevailing  colour  is  a  pale 
fulvous.  A  band  composed  of  a  series  of  silvery  grey  lunules  com- 
mences on  the  costa  and  terminates  on  the  submedian  nervure. 
Theae  lunules  have  their  points  directed  inwards,  and  are  margined 
internally  with  black,  those  nearest  the  costa  less  broadly  than  the 
others,  llie  terminations  of  the  nervules  are  bordered  with  silvery 
grey,  and  beyond  this  with  black,  and  the  cilia  are  spotted  with  the 
same  colours.  The  posterior  wings  are  bright  deep  fulvous,  paler 
towards  the  outer  margin,  traversed  beyond  the  middle  by  a  flexuous 
silvery  band.  At  the  base,  before  the  precostal  nervule,  is  an  oval 
black  spot  bordered  with  silvery  white ;  beyond  this  is  a  macular 
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band  compoeed  of  four  black  transvene  vittae  bordered  with  nlyery 
wbite,  extending  from  the  costa  to  the  abdominal  fold ;  the  inner 
Titta  transverse  only  at  its  origin,  extending  down  the  abdominal  to 
unite  with  a  similar  fold  which  trayerses  the  cell  and  descends  ob- 
liquely between  the  first  median  nenrule  and  the  submedian  nervure. 
The  inner  margin  of  the  silvery  band  is  marked  with  a  series  of  black 
spots  and  vittse,  and  the  abdominal  fold  is  beautifully  marked  with 
alternate  silvery,  bright  fulvous  and  Uadc  vitts.  Near  the  outer 
margin  is  a  broad  silvery  white  band  sprinkled  with  grey  and  ful- 
vous scales,  and  clouded  with  these  colours,  bordered  externally  with 
black.  On  the  outer  margin  itself  is  a  narrow  black  bonier,  mar- 
gined internally  with  white.     Cilia,  except  on  the  tail,  white. 

Head  fulvous.  Thorax  fulvous  above,  streaked  below  with  fulvous 
and  white.     Legs  white. 

In  the  collection  of  the  Zoological  Society. 

Tliis  beautiful  insect  is  closely  allied  to  Ch,  Cosior,  but  may  at  once 
be  known  by  the  silvery  markings  below. 

5.  Dbscription  of  Stkioops  HAaaopTiLus.     fir  O.  R.  OaAT,  Esq., 

F.L.S.  &c. 

With  reference  to  the  interesting  particulars  about  Strigop9  habrih 
ptUuB,  communicated  by  Mr.  Gk>uld  (nqtrd  p.  55),  I  am  induced  to 
remark  that  this  singular  bird  was  first  noticed  under  the  native  name 
of  Kakapo  in  the  Appendix  to  Dr.  Dieffenbach's  Travels  in  New 
2«ea]and,  where  it  was  suggested  to  belong  to  the  family  of  CuouUdm, 
from  the  supposed  similarity  of  the  few  feathers  brought  by  that 
gentleman  to  those  of  the  genus  Centrofmi,  This  idea  waa  at  onoe 
dispelled  by  the  arrival  of  the  perfect  specimen  now  in  the  British 
Museum,  from  whidi  a  figure  was  made  by  my  friend  Mr.  Mitchell, 
and  published  as  pi.  105  in  the  '  Gknera  of  Birds.'  The  singular  ap- 
pearance of  the  feathers  of  the  head,  and  especially  their  arrange- 
ment about  the  biU,  gives  it  much  of  the  expression  of  the  family 
Strigiddt.  It  was  this  resemblance  that  induced  me  to  give  it  the 
above  generic  name.  Dr.  Dieffenbach  states  that  its  native  name 
inq>lies  that  its  habits  are  nocturnal :  the  natives  catch  the  bird  by 
torchlight.  He  further  informs  us  that  it  chiefly  inhabits  the  South 
island  of  New  2Sealand,  but  is  very  rare  even  in  that  locality,  which 
is  in  some  degree  the  result  of  the  destruction  it  meets  with  from  the 
attack  of  cats  and  dogs,  to  which  its  habit  of  frequenting  the  lower 
branches  only  of  trees  the  more  readily  exposes  it. 

As  I  have  never  published  a  specific  character,  I  subjoin  the  fol- 
lowing : — 

Sraioops  habboftilus,  6.  R.  Gray.  8tr.  olwacefh-viridis  viridh' 
griseo  tinctua^plumis  singulis  strtgd  mediandflavd  nigro-margintUd 
extus  irregulariier  transversa  nigro-fasciatis,  tectricum  maj&rttm 
remigum  secundariorumque  pogoniis  exterioribus  cmtddque  totd 
pallid^  umbrinis  transversa  luteo-fasciatis  fasciis  irregulariter 
ntgro-marginatis ;  subtiis  pallidior  luteo  tinctus  plumis  singulis 
strigd  mediand  luted piceo-marginatd  extus  irregulariter  transversa 
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piceo  fuMeisHa ;  JromU^  gem$,  regumiku  aurkularihis  _ 

ad  raairi  btmn  prominetUilms  paUidk  umbrims  medio  iuteo^notatia  ; 

roetro  albo,  pedibus  piumbeia. 

Upper  surfiEU^  sap-green,  with  a  yerdigriB  tinge  on  the  wings ; 
each  feather  marked  in  the  middle  with  yellow,  which  is  margined 
on  the  sides  with  black,  from  which  spring  irregular  transverse  bands 
of  the  same  colour;  the  outer  welw  of  the  greater  wing-coverts, 
qoilla,  secondaries  and  the  entire  tail,  brownish  buff,  irregularly 
banded  transversely  with  black ;  between  every  alternate  set  lemon- 
yellow  ;  the  inner  webs  of  quills  and  secondaries  black,  more  or  less 
tmnsreraely  banded  with  lemon-yellow.  Under  surfsuse  pale  green- 
ish yellow,  tinged  with  lemon-ydlow,  more  or  less  marked  along  the 
shaft  with  pale  ydlow,  which  is  narrowly  margined  with  brownish 
black;  some  of  the  feathers  have  transverse  bands  of  the  same 
colour. 

The  top  of  the  head  brownish  black,  margined  outerly  with  sap- 
green,  tinged  in  some  places  with  verdig^,  and  marked  in  the  middle 
with  pale  yellow ;  the  front,  cheeks,  ear-coverts  and  the  projecting 
feathers  of  the  face  pale  umber,  marked  in  the  middle  with  yellowish 
white.     Bill  white ;  feet  plumbeous  black. 

Length,  2  feet  4  inches;  bill,  1  inch  8  lines;  wings,  11  j  inches ; 
tail,  9:^  inches;  tarsi,  1^  inch. 

May  11. — ^William  Spence,  Esq.,  F.R.S.,  in  the  Chair. 
The  foUowiag  paper  was  communicated  to  the  Meeting : — 

On  thb  GsKsaA  of  thb  Family  CHiTONxnjs.     By  J.  £.  Gray, 

Esq.,  F.R.S.,  F.Z.S.  etc. 

This  family  now  contains  so  many  species,  offering  such  varied 
modifications  of  form  and  structure,  that  it  becomes  necessary  to 
separate  it  into  several  genera,  for  the  purpose  of  more  accurately 
determining  the  species  and  showing  their  relations  to  each  other. 

Most  authors  have  regarded  the  £unily  as  a  single  genus,  and  even 
M.  J)e  Blainville,  who  formed  the  family  into  a  class  under  the  name 
of  Pofyplokipkora,  so  regarded  them.  He  forms  of  this  class  and  his 
Nemaiopodea  or  Barnacles  a  subtype  of  the  animal  kingdom,  which 
he  called  Malentogoaria  or  Mollwcarticulata ;  but  there  is  no  suf- 
ficient character  to  separate  the  Chitons  from  the  other  Mollusca, 
and  the  Nematopodes  are  now  known  to  be  Crustacea,  so  that  this 
division  or  subtype  of  the  animal  kingdom  has  been  erased  from  the 
system  by  most  succeeding  authors. 

Dr.  Leach  in  his  MSS.  proposed  to  divide  this  family  into  genera, 
according  to  the  form  of  the  appendages  which  cover  the  upper  sur- 
face of  the  mantle ;  and  Risao,  who  was  in  constant  correspondence 
with  Dr.  Leach,  has  in  his  work  published  two  of  Dr.  Leach's  genera. 
Mr.  Ooilding  has  formed  some  genera  on  the  same  principles  in  the 
Zoological  Journal,  and  I  have  added  two  others  in  the  Synopsis  of 
the  British  Museum  for  1841. 

I  may  remark  that  these  appendages  of  the  mantle  form  exceeding 
good  characters  for  the  more  minute  division  of  the  groups,  but  the 

5* 
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scales  so  gnduallj  pus  into  spines  or  toberdes  on  the  one  side,  and  on 
the  other  they  so  gradually  diminish  in  thickness  to  fuxforaceoua 
scales,  which  are  easily  decidnons  that  it  is  difficult  to  define  when  they 
are  quite  absent ;  therefore  they  do  not  afford  characters  of  sufficient 
importance  to  use  them  as  Leach,  Risso  and  Ouilding  have  done,  for 
the  primary  divisions  of  the  family. 

Lamarck  divided  the  family  into  two  genera.  Chiton  and  ChitoneUus, 
but  he  left  in  the  former  genus  seyeral  species  which  are  more  natu- 
rally allied  to  the  latter. 

M.  De  Bkinville  in  1825  published  a  monogn4>h  of  the  family, 
under  the  article  '  OscABaioN'  in  the  Diet  Sd.  Nat.  xxxvi.,  in  which 
he  introduced  some  new  characters  for  the  division  of  the  ^edes  into 
sections.  He  observes :  '*  Les  organes  sur  lesqnels  nous  ai^Uerons 
sucoessivement  I'attention  pour  le  distinctidn  des  esp^ces  sont  lea 
suivants : — 

"  1 .  L'existence  ou  Tabsence  des  paires  de  pincean  de  soiea  dis- 
poses bien  reguh^rement  de  chliqoe  cote  du  limbe,  qu'il  soit  revtai 
ou  non  d'^cailles,  d'6pines,  on  m^me  de  poils. 

"2.  La  disposition  des  branches  commen^ant  plus  ou  moina  en 
arri^  et  se  terminant  plus  ou  moins  en  avant. 

*'  3.  La  forme  de  valves  de  la  coquiUe,  consid^r^e  sp^dalement 
dans  l'existence  plus  ou  moins  marqu6  des  sites  lat^ndes. 

"4.  La  grandeur  proportionnelle  de  ces  valves  et  leur  d^gr^ 
d*occlusion. 

"  5.  La  forme  des  lames  d'insertion  et  le  nombre  de  leur  ^chan- 
crures  ou  dents. 

"6.  Enfin  la  dbposition  des  oouleurs  de  la  coquille/' — D.  S^.  N. 
xxxvi.  536. 

Certainly  this  was  a  great  improvement  to  what  had  been  pre- 
viously done,  but  unfortunately  M.  De  Bkinxille  appears  to  have  had 
the  opportunity  of  observing  only  a  limited  number  of  species,  and 
has  placed  the  others  in  the  sections  to  which,  from  their  external 
appearance,  they  appeared  to  belong,  though  on  examination  they 
have  not  the  characters  assigned  to  the  division  in  which  they  were 
placed :  thus  Chiton  amicmlatus,  p.  546,  b  said  to  have  the  frcnt  and 
hinder  valves  lobed  and  pectinated;  C  niger,  p.  541,  the  teeth  of 
insertion  pectinated ;  C.  echinahu,  p.  550,  the  anterior  and  posterior 
valve  tooUied ;  and  C.  gigas,  the  lobes  not  pectinated^ 

From  repeated  examination  and  comparison  I  am  inclined  to  con- 
sider the  following  as  the  best  charifcterB  for  the  distinction  of  the 
genera  and  species,  arranged  according  to  their  permanence  and  im- 
portance . — 

1.  The  presence  or  absence  of  the  pores,  furnished  with  a  bundle 
of  spicula  on  each  side  of  the  mantle. 

2.  The  comparative  length  and  position  of  the  gills. 

3.  The  form  and  modification  of  the  plate  of  insertion  of  the  valves, 
especially  of  the  posterior  valve. 

4.  The  size  and  form  of  the  exposed  part  of  the  valve,  and  the 
kind  of  sculpture  on  its  surface. 

5.  The  absence  or  presence  of  appendages  on  the  mantle,  and  the 
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fonQ,  sculpture  on  the  surfuce,  dispoBitioii,  and  equaHty  or  inequality 
of  size  of  these  appendages. 

6.  The  colour  of  the  valves  and  appendages  of  the  mantle. 

It  has  heen  objected,  that  the  character  derived  from  the  form  of 
the  plates  of  insertion  can  only  be  seen  by  the  destruction  of  the 
specimens,  as  they  are  generally  kept  in  the  cabinets :  this  is  not 
always  the  case,  for  they  can  generally  be  seen  from  the  under-side 
or  through  the  substance  of  Uie  mantle ;  but  when  this  is  not  the 
case,  the  form  of  the  plates^bf  insertion  can  be  easily  discovered  by 
carefully  paring  away  the  under  part  of  the  mantle,  so  as  to  show  part 
of  the  edge  of  the  valve  without  any  injury  to  the  specimen.  And 
it  should  be  recollected  too,  that  the  separate  valves  are  the  only  part 
Qf  the  molluscous  animals  which  are  usually  kept  in  cabinets. 

The  number  of  lobes  into  which  the  edge  of  the  margin  of  inser- 
tion is  divided  may  be  also  easily  seen  by  the  porous  lines  which  are 
to  be  observed  on  the  inner  surface  of  the  valves,  diverging  from  the 
apex  to  the  mar^n,  each  of  these  lines  going  to  the  bottom  of  the 
notch  which  separates  the  lobes  on  the  inner  processes  of  insertion. 

Various  authors,  as  Spengler,  Chemnitz,  De  Blainville,  Sowerby, 
Barnes  and  Reeves,  have  de^ribed  and  figured  many  species  of  the 
genus* 

Synopsis  of  fbs  Gbnbra. 

I.  Mantle  simple,  withovt  any  pores  or  Ufft  of  spines  on  the  sides. 

A.  The  plate  of  insertion  of  the  anterior  and  posterior  valve  divided 
into  several  lobes,  and  of  the  central  valves  into  two  lobes. 

a.  The  valves  exposed,  broad,  with  regtdar,  equal,  well-defined  mar- 
gin  for  insertion,  divided  into  lobes  more  or  less  denticulated.  The 
hinder  valve  with  the  apex  superior,  subcentral.  ^ 

1.  Chiton.  The  posterior  valve  entire;  margin  covered  with 
regularly-disposed  imbricate  scales. 

2.  ToNiciA.   'Posterior  valve  entire ;  margin  naked. 

3.  AcANTHOPLEURA.  Posterior  valve  entire ;  margin  ^pinose,  spi- 
nulose  or  bristly. 

4.  ScHizocBiTON.  Posterior  valve  with  a  deep  notch  on  its  cen- 
tral hinder  margin ;  mantle  slit  behind. 

b.  The  vahes  exposed,  broad;  the  hinder  valve  with  a  slightly  raised, 
smooth  or  slightly  crenated  plate  of  insertion  (not  divided  into  lobes 
on  the  sides),  and  with  the  apex  subterminal. 

5.  CoasFHiUM.  The  hinder^i^ve  with  a  rather  raised  apex,  and 
the  plate  of  insertion  crenulated,  with  one  small  central  slit. 

6.  Plaxiphoka.  The  hinder  valve  with  a  produced*  posterior 
apex,  and  the  plate  of  insertion  entire,  smooth,  rounded ;  valves  thin ; 
mantle  with  tufts  of  bristles. 

7.  Onithochiton.  The  hinder  valve  with  a  produced  terminal 
vpex ;  plate  of  insertion  entire,  rounded ;  valves  thick ;  mantle  covered 
with  spines,  bristles,  or  cha£P-like  scales. 

8.  Enoflocbixon.    ^JThe  hinder  valve  with  a  produced  terminal 
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apex;    plate  of  intertion  entire,  rounded;    Yalves  thick;    mattUr 
covered  with  oblong,  unequal,  elongated,  oblong  scalea. 

B.  ne  plate  of  insertion  of  all  the  valves  with  only  a  single  notch  on 
each  side.  The  valves  more  or  less  covered;  the  hinder  valve  with 
expanded  plates  of  insertion  (as  in  the  central  valves),  with  only  a 
single  notch  on  each  side,  and  a  concave  sinuosity  below. 

9.  MoPALiA.  Valves,  exposed  part  broad,  transverse ;  plates  of 
insertion  moderate;  mantle  spinulose;  front  edge  sometimes  ex- 
panded. 

10.  Katharina.  Valves,  exposed  part  small,  oordate,  as  long  as 
broad ;  mantle  smooth. 

1 1 .  Grtftochitok.  Valves  entirely  hidden ;  mantle  covered  with 
tufts  of  spicula. 

II.  Mantle  with  a  series  of  pores  (each  fundshed  with  a  tuft  of  spines) 
on  each  side.  The  plates  of  insertion  of  all  the  valves  with  only  a 
single  $iQtch  on  each  side,  which  is  sometimes  rudimentary. 

12.  Crtptocoitchus.  Exposed  part  of  valves  very  small,  linear, 
mnch  longer  than  broad ;  mantle  smooth. 

13.  Amicula.  Exposed  part  of  valves  small,  subcordate,  as  broad 
as  long ;  mantle  bristly. 

14.  AcANTHocHiTBs.  Exposcd  psTt  of  valvcs  moderate,  broad, 
cordate,  as  long  as  broad ;  mantle  spinulose. 

15.  Chitonxllub.  Exposed  part  of  valves  linear-lanceolate,  elon- 
gate ;  body  vermiform ;  mantle  spinulose. 


MISCELLANEOUS. 

Researches  to  determine  the  Number  of  Species  and  the  Mode  cf 

Dtvelopmeni  if  the  British  Triton*     By  J.  Higginbottom,  Esq., 

F.R.C.S* 

The  observations  of  the  author,  of  which  he  gives  a  detailed  ac- 
count in  the  present  memoir,  have  led  him  to  the  following  con- 
clusions : — 

Two  species  only  of  the  genus  Triton  are  met  with  in  England ; 
namely,  the  Triton  verrucosus  and  the  Lisso'triton  punetatus.  It  is 
three  years  before  the  animal  is  capable  of  propagating  its  species, 
and  four  years  before  it  attains  its  full  growth.  In  its  tadpole  state, 
it  remains  in  the  water  till  its  legs  acquire  sufficient  strength  to 
qualify  it  for  progressive  motion  on  land.  While  a  land  animal,  it 
is  in  an  active  state  during  the  summer,  and  passes  the  winter  in  a 
state  of  hybernation ;  but  does  not  then,  as  has  been  erroneously 
supposed,  remain  at  the  bottom  of  pools.  Very  dry,  or  very  wet 
situations  are  incompatible  with  the  preservation  of  life  during  the 
period  of  hybernation.  At  the  expiration  of  the  thtrd  year,  the 
triton  revisits  the  water,  in  the  spring  season,  for  the  purposes  of 
reproduction,  and  again  leaves  it  at  the  commencement  of  autumn. 
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Impr^nation  b  ac«ompli»hed  through  the  medium  of  water,  and 
not  by  actual  contact.  The  growth  and  development  of  the  triton 
are  materially  influenced  by  temperature,  and  but  little  by  the  action 
of  light.  The  triton  possesses  the  power  of  reproducing  its  lost 
limbs,  provided  the  temperature  be  within  the  limits  of  58^  and  75° 
Fahrenheit ;  but  at  lower  temperatures,  and  during  the  winter,  it 
has  no  such  power. 


METEOROLOGICAL  OBSERVATIONS  FOR  MAY  1847. 

CUtundt. — M«j  1.  Vtfyfine.  S.  Cloudy.  3.  Rain.  4.  Cluudy.  5.  Cioudf 
mnd  fine.  6.  Slight  fog  :  fine.  7.  Overcavt :  showery.  8.  Rain.  9.  Fine : 
elondy:  densely  overcast :  rain.  10.  Very  fine:  slight  showers.  11.  Cloudy. 
12.  Very  fine.  13.  Cloudy  and  fine  r  showers.  14.  Showery.  15.  Fine:  rain 
at  night.  16.  Rain:  cloudy:  rain  at  night.  17.  Cloudy.  18.  Fine:  rain. 
19^  20.  Chmdj  and  fine.  21,  22.  Very  fine.  23.  Very  hot  and  sultry.  24. 
Cloudy  and  fine.  25^-27.  Very  fine.  28.  Slight  hase  :  sultry.  29.  Cloudy : 
thunder  and  heavy  rain.    SO.  Clear  and  fine.    31.  Cloudless :  exceedingly  fine. 

Blean  temperature  of  the  month 56°*83 

Mean  temperature  of  May  1846 56*16 

Mean  temperature  of  May  for  the  last  twenty  years   ...  55  *01 
Average  amount  of  rain  in  May 1*84  inch. 

BotHnu — May  1.  Fine.  2.  Clondy:  rain  early  a.v. :  rain  p.m.  3.  Cloudy: 
lain  A.V.  and  r.K.  4.  Cloudy.  5.  Fine:  rain  p.m.  6.  Cloudy.  7.  Fine:  rain 
P.M.  8.  Cloudy :  nin  P.M.  9.  Cloudy.  10  Cloudy  :  rain  early  a.m.  11.  Rain. 
12.  Fine:  rain,  with  thunder  p.m.  13.  Fine:  nun  p.m.  14,  15.  Fine:  rain 
early  A.M.  16.  Rain:  rain,  with  thunder  p.m.  17.  Cloudy.  18.  Cloudy: 
lain  P.M.  19,  20.  Cloudy.  21—24.  Fine.  25.  Windy.  26, 27.  Fine.  28. 
Fine :  1  o'clock  p.m.  thermometer  82°.  29.  Rain :  4  o'clock  a.m.  thunder,  hail 
and  rain:  rain  all  night     30.  Fine:  rsin  early  a.m.     31.  Fine. 

Sandwiek  Mante^  Orkney. — May  1.  Bright:  clear.  2.  Bright:  drops.  3. 
Bright:  dear.  4.  Bright:  damp.  5.  Fine.  6,7.  Cloudy:  damp.  8,  9.  Drizsle: 
fog.  10.  Clear:  fine.  11.  Cloudy:  rain.  12.  Rain :  cloudy.  13.  Cloudy. 
14.  Bain:  fog.  15.  Damp:  rain:  fog.  16.  Bright:  cloudy.  17, 18.  Cloudy: 
cleur.  19.  Showers:  drizzle.  20.  Fog:  cloudy.  21.  Bright:  rain.  22.  Showers. 
23.  Clear.  24.  Fine.  25.  Bright :  cloudy.  26.  Bright :  showers.  27.  Fine : 
dear.  28.  Fine :  cloudy :  fine.,  29.  Rain:  thunder:  cloudy:  fine.  30.  Clear: 
fine.     31.  Cloudy:  fine. 

Apfilegartk  Mante,  Dumfiriea^thire^ — May  1 .  Fine  summer  dsy.  2.  Mild : 
showers.  3.  Cloudy :  keen.  4.  Spring,  but  keen.  5.  Cold :  wet  p.m.  6.  Grow- 
ing: wet  P.M.  7.  Dull  :  showers.  8.  Dull :  wet  p.m.  9.  Mild :  dull :  wet  p.m. 
la  Fine  growing  day.  11 — 14.  Dull:  showers.  15.  Fine  summer  day.  16. 
Stormy :  wet  all  day.  17.  Wet  and  cold.  18.  Wet  and  stormy.  19.  Dull: 
wet.  90.  Sunshine  :  fine.  21.  Dry:  cloudy.  22.  Cloudy:  showers.  23.  Warm: 
thunder :  rain.  24.  Fine  :  clear :  wet  p.m.  25.  High  wind :  clear.  26.  Fine : 
dear:  light:  cloudy.  27.  Fine :  dear:  thunder.  28.  Fine  :  wet  p.m.  29.  Fine : 
heavy  rain  p.x.     30.  Fine :  warm.    31.  Remarkably  fine. 

Mean  temperature  of  the  month 51^*1 

Mean  temperature  of  May  1846 52  *6 

Mean  temperature  of  May  for  twenty-five  years 51  '1 

Mean  rain  in  May  for  twenty  years 1'69  inch. 
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XI. — On  the  Ventriculidse  of  the  Chalk ;  including  the  descriptum 
of  pecvUar  Characters  of  Structure  observed  in  their  Tiieues, 
By  J.  TouLMiN  Smith^  Esq. 

[With  two  Plates.] 

AxMOBT  one  hundred  years  have  now  elapsed  since  Ouettard 
drew  attention  to  *'  some  fossil  bodies  little  known/'  the  eluci- 
dation of  which  he  attempted  in  an  elaborate  paper'!'.  Of  the 
two  classes  of  bodies  described  by  him  it  is  clear  that  the 
Choamtes  are  one.  The  figures  and  descriptions  appear  con- 
dusive  on  this  pointy  and  the  true  affinities  are  very  shrewdly 

a  ted  out  by  the  writer^  while  the  prevailing  notion  of  the 
es  described  being  petrified  figs  and  other  fruits  is  com- 
pletely disposed  of.  It  may  not  perhaps  be  quite  so  clear  that 
the  other  class  of  fossil  bodies  described  by  Ouettard  comprises 
some  of  the  forms  of  the  VentricuUdse.  The  true  characters  of 
the  Ventriculidse  will  be  presently  seen  to  be  in  almost  all  cases  so 
obscured  from  the  general  observer^  and  even,  without  careful  at- 
tention to  the  mode  of  observation,  from  the  experienced  palseon- 
tologist,  that  we  cannot  expect  to  find  in  either  the  figures  or  de- 
scription of  a  century  ago  positive  evidence  of  identity.  Still  I 
think  those  of  Guettard  warrant  the  conclusion  that  objects  of 
this  class  were  before  him. 

It  was  not  tin  Dr.  Mantell  in  1814  figured  and  described  in 
the '  Linnsan  Transactions/  vol.  xi.  p.  401,  "  a  fossil  Aleyonium 
firom  near  Lewes/'  that  any  particular  attention  appears  to  have 
been  given  in  this  county,  or,  since  the  time  of  Guettard,  in  any 
other,  to  these  bodies.    That  paper  was  but  one  among  the  many 

*  M^m.  de  I'Acad.  Royale  de  Sciences  for  1751.  The  paper  is  erro- 
neoaaly  cited  by  Parkinson  under  the  year  1757.  I  have  found  no  other 
direct  notice  of  it  MicheliUyin  his  '  Iconographie  Zoophytologique/  p.  121, 
cites  M.  Guettard's  '  M^moires  Acad^miques.'  I  have  oeen  unable  to  ob- 
tain that  work,  but  conceive  it  to  be  merely  a  reprint  of  M.  Guettard's  va- 
rious scientific  papers,  including  the  one  al>ove  named. 

Ann,  ^  Mag.  N.  Hist,  Vol.  xx.  6 


74  Mr.  Toulmin  Smith  on  the  Ventriculidse 

results  of  the  indefatigable  labours  of  its  author  in  a  field  then 
little  trodden  and  by  few  feet.  The  views  expressed  in  it  seem 
to  have  undergone  little  modification  since ;  for  though^  appa^ 
rently  rather  in  deference  to  the  opinions  of  others  than  from 
any  conviction  of  his  own^  changes  of  opinion  on  some  points 
have  been  expressed  by  Dr.  Mantell  in  later  works,  they  are  ex- 
pressed without  any  grounds  being  stated  whereon  they  were 
adopted^.  It  can  be  no  reflection  on  the  Discoverer  of  the 
Wealden  and  First  Investigator  of  the  Chalk  to  show  that^  amid 
the  multitude  of  objects  which  engaged  his  attention,  one  was 
not  followed  out  exhaustively.  It  is  sufficient  at  present  to  say 
that,  whatever  Dr.  Mantell  may  have  left  undone  in  reference  to 
the  Yentriculidse,  has  been  hitherto  filled  up  by  no  other  hand. 

The  different  members  of  the  large  family  of  Zoophytes  have 
done  so  much  towards  the  actual  formation  of  the  solid  crust  of 
the  earth,  that  anything  which  relates  to  any  branch  of  it  must 
be  interesting  and  important ;  and  it  is  certainly  remarkable  that, 
amid  the  great  attention  given  within  recent  years  by  so  many 
eminent  observers  to  this  family,  no  one  has  entered  on  an  in- 
vestigation of  the  Ventriculidse.  And  yet  the  wide  development 
of  these  forms  and  their  great  elegance  and  variety  cannot  but 
have  attracted  the  attention  of  all  who  have  ever  glanced  at  the 
contents  of  any  good  and  extensive  series  of  chalk  fossils ; — an 
elegance  and  variety  which  the  most  untutored  eye  cannot  fail 
to  notice  and  admire. 

I  doubt  not  that  the  difficulty  of  the  investigation  affords  the 
real  explanation  of  the  neglect  to  which  these  bodies  have  been 
subject.  To  investigate  the  living  structure  and  affinities  of  an 
entirely  soft-bodied  animal  whose  only  remains  have  come  down 
to  us  encased  either  in  intractable  flint  or  in  friable  chalk  will  be 
at  once  felt  to  be  a  task  of  no  ordinary  difficulty.  Such  a  task 
is  very  different  from  the  examination  of  any  living  forms,  to 
whatever  class  they  may  belong,  or  even  from  that  of  any  of  the 
more  solid  fossil  forms,  which  latter  themselves  however  call  into 
activity  the  greatest  patience  and  skill  of  the  ablest  observers. 

Space  will  not  permit  me  to  examine  in  detail  all  the  notices 
which  have  incidentaUy  been  taken  of  different  forms  of  the 
Ventriculidae.  I  must  confine  myself  to  a  brief  glance  at  the 
different  works  in  which  any  direct  allusion  to  these  bodies  may 
be  found,  leaving  it  to  the  full  details  hereafter  to  be  given  of 


•  1  allude  particularly  to  the  separation  of  "  Ocellaria  "  in  the  '  Medals 
of  Creation/  p.  279;  to  the  stating  Ventriculites  to  be  a  composite  instead 
of  sinele  animal  in  note  to  p.  272  of  the  same  work ;  and  to  the  still  more 
remarkable  entire  separation  of  *'  F,  quadrangularii "  (p.  283  ib,)  and 
placing  it  among  Fluatra, 
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the  results  of  my  own  investigations  to  show  wherein  the  figures 
and  descriptions  in  which  such  allusions  consist  have  erred  or 
fallen  short. 

To  the  paper  of  Guettard  I  have  already  alluded.  It  is  sufS- 
cient  farther  to  say^  that  he  was  not  content  with  that  mere 
superficial  glance  which  most  later  observers  have  given.  He 
e]qires8ly  says*  that^  though  at  first  he  regarded  these  bodies  as 
related  to  the  sponges^  he  was  obliged  to  abandon  that  idea  when 
he  had  given  a  more  careful  attention  to  the  examination  of 
them ;  and  he  concluded  that  their  nearest  affinity  was  to  the 
Madrepores. 

In  '  Edvardi  Luidii  Ichnographia '  (1760),  tab.  2.  fig.  176,  is 
figured  a  VentricuHte,  which  he  describes  (p.  10)  as  "  Astroitse 
oongener  Radularia  cretacea.'^ 

Parkinson,  in  his '  Organic  Remains  of  a  former  World'  (1807), 
alludes  to  the  paper  of  Guettard,  and  gives  descriptions  and  figures 
of  several  fossils  which  he  considers  as  allied  to  Alcyonia,  but 
whose  differences  firom  which  he  yet  felt  to  be  marked.  Plate  9. 
(of  vol.  ii.)  figs.  2,  6,  9  and  10;  pi.  10.  figs.  12,  14, 15  and  16 ; 
and  pi.  12.  fig.  9 1  consider  to  be  certainly  forms  of  Ventriculidse ; 
and  I  think  it  probable  that  pi.  11.  figs.  1  and  6,  and  pi.  12. 
fig.  8,  are  so  alsof. 

In  Mr.  Parkinson's  later  '  Outhnes '  (8vo,  1822)  he  makes 
some  sound  observations  on  the  necessity  for  separating  from 
the  Alcyonia  the  various  bodies  figured  and  described  in  his 
former  work,  but  he  gives  no  additional  details  of  importance. 

On  p.  54  of  the  '  Outlines,'  Mr.  Parkinson,  alluding  to  what 
are  imdoubtedly  true  Ventriculidse,  describes  them  by  characters 
which  are  purely  external,  and  treats  as  generic  characters  those 
which  are  merely  accidental  and  non-essential. 

The  '  Organic  Remains '  of  Parkinson  did  not  in  the  least 
degree  forestall  the  labours  of  Dr.  Mantell,  whose  figures  and 
descriptions  (1814)  convey  far  more  information  on  the  subject 
than  all  else  that  has  even  yet  been  published.  It  is  but  justice 
therefore  to  extract  at  some  length  the  description  given  by  him 
of  these  bodies. 

The  generic  characters  assigned  by  Dr.  Mantell,  as  corrected  in 
his  very  valuable  work  on  'The  Fossils  of  the  South  Downs'  (1822), 
p.l68,are : — ''Body  inversely  conical,  concave,  (1)  capable  of  con- 
traction  and  expansion :  original  substance  spongeous  ?  or  gela- 

•  Mto.  p.  259. 

t  Thefrontupiece  to  theiecoiid  volume,  which  U  mentioned  by  Mr.  Rose 
(citation  below,  p.  339)  as  "  bo  beautifully  delineating  "  the  structure  of  the 
Ventriailite,  is  no  VentricuHte  at  all,  but  an  exceedingly  different  fossil  iu 
all  reipects,  vhe.  a  Wiltahire  sponge. 

6* 
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tinouB  ?* :  (2)  external  turf  ace  reticulated  f :  (2)  internal  surface 
covered  with  openings  or  perforated  papilUt :  base  imperforate, 
(1)  prolonged  into  a  stirps,  and  (1)  attached  to  other  bodies.*' 

Of  the  characters  thus  described  as  generic  I  shall  hereafter 
show  that  all  those  which  I  have  put  in  italics  are  erroneous ; 
those  marked  (I)  being  altogether  in  opposition  to  the  fact ; 
those  marked  (2)  being  characters  which  are  merely  accidental 
and  non-essential. 

In  describing  these  bodies  in  the  above-cited  paper  Dr.  Man* 
tell  says : — *'  The  specimens  which  occur  at  Lewes,  though  gene- 
rally considered  as  Alcgonia,  do  not  entirely  conform  to  the  cha- 
racters of  that  genus  as  given  by  modem  writers ;  yet  they  are 
evidently  very  nearly  allied  to  it.  It  is  certain  that  the  recent 
animal  possessed  great  powers  of  contraction  and  expansion  which 
enabled  it  to  assume  various  dissimilar  forms.  In  a  quiescent 
state  it  was  more  or  less  funnel-like ;  when  partly  expanded  cya- 
thiform ;  and  when  completely  dilated  it  presented  the  figure 
of  a  broad  circular  disc.  To  this  versatility  of  shape  is  to  be  at- 
tributed the  great  diversity  of  appearance  observaole  in  its  reli- 
quise,  whose  forms  must  nave  been  derived  from  the  contracted 
or  expanded  state  of  the  original  at  the  period  of  its  introduction 
into  the  mineral  kingdom.  That  the  animal  enjoyed  the  power 
of  contraction  and  expansion  above  ascribed  to  it,  will  appear 
evident  from  an  investigation  of  its  structure.  The  epidermis  or 
external  coat  is  composed  of  fasciculi  of  musctUar  fibres,  which, 
arising  from  the  pedicle,  proceed  in  a  radiated  manner  toward  the 
circumference,  and,  by  frequently  anastomosing,  constitute  a  reti^ 
form  plexus  capable  of  dilating,  lengthening  and  contracting, 
according  to  the  impressions  it  received  ^.  The  fasciculi  are  further 
connected  by  lateral  processes  §,  which  increase  the  finnness  and 
coherence  of  the  external  integument.     From  the  inner  surface 

*  Thit  language  and  query  show  that  the  author  had  found  no  specimen 
which  enabled  him  to  ascertain  the  actual  internal  structure. 

t  The  "  reticulation  "  here  meant  was  merely  that  of  the  *'  anastomotiny 
tubuli "  named  by  Parkinson  (8vo,  p.  54),  and  has  no  reference  whatever 
to  the  beautiful  reticulated  fibrous  structure  hereafter  to  be  described,  and 
which  appears  never  to  have  come  under  Dr.  Mantell's  notice.  If  proof  of 
this  remark  were  wanted,  it  is  found  as  well  in  the  extract  which  follows 
from  the  paper  in  the  '  Linnsan  Transactions  *  as  in  the  9pecific  description 
given  by  nim  in  the  same  page  (South  Downs,  p.  168),  where  he  speaks 
of  the  "  external  integument  composed  of  cylindrical^  anoiiomoiiny  Jlbres, 
radiaiiny from  the  centre  to  the  circumference** 

X  Mr.  Parkinson  had  already  expressed  a  similar  opinion  as  to  some  of 
the  fossils  above  named  as  figured  by  him.  See  '  Organic  Remains,'  vol.  ii. 
p.  145. 

§  These  lateral  processes  are  in  reality  the  fibres  going  off  to  the  polyp- 
skin  hereafter  descnbed. 
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of  the  muacular  envelopment  arise  innumerable  tubulin  which 
pass  direct  to  the  ventricular  cavity^  and  terminate  in  openings 
on  its  surface.  In  some  specimens  a  substance  of  a  sponge-like 
appearance  fills  up  the  interstices  between  the  tubulin  and  pro- 
bably is  the  remains  of  a  membrane  which  served  in  the  recent 
animal  to  connect  the  tubes  and  assist  in  strengthening  and 
uniting  the  whole  mass.  The  sides  of  the  ventricular  cavity  are 
generally  about  one-third  of  an  inch  in  thickness.  From  the 
bases  or  pedicle  proceed  fibres  by  which  the  animal  was  attached 
to  its  appropriate  habitation.^' 

The  portions  of  the  structiure  here  described  as  internal,  and 
considered  by  Dr.  Mantell  to  be  absorbents,  are  in  the '  Wonders ' 
and  '  Medals'  of  Dr.  Mantell  considered  as  polyp  cells,  and  the 
animal  described  as  a  composite  and  not  a  single  one.  I  shall 
show  that  each  appropriation  of  those  so-called  tubuli  is  erro- 
neous. 

The  paper  in  the  '  Linnsean  Transactions '  is  accompanied,  as 
is  the  description  in  the  '  South  Downs,'  by  many  figures,  the 
truthfulness  of  which,  as  conveying  the  general  characters  of 
outward  form,  has  never  been  even  approached  by  any  later 
writer. 

M.  Bamond  in  his '  Voyage  au  Mont  Perdu'  (before  1815 ;  but 
this  is  the  only  case  in  which  I  have  been  unable  to  obtain  ac- 
eess  to  the  original  work)  figured  the  silicified  remains  of  one 
species  and  the  cast  of  the  same  under  the  two  names  of  OceU 
laria  inehtsa  and  Ocettaria  nuda,  assigning  to  them  characters 
which  a  very  little  study  of  the  nature  of  flint  and  of  the  process 
of  fossilization  would  have  prevented. 

In  the  first  edition  of  Lamarck's  '  Animaux  sans  Vertebres,' 
(1816,  vol.  ii.  p.  187),  the  bodies  thus  figured  and  described  by 
Ramond  are  included.  In  the  second  edition  of  that  work  (1836) 
Milne-Edwards  expresses  doubts  (p.  291)  of  the  correctness  of  the 
description  which  had  been  given  of  the  Ocellaria,  but  without 
affording  any  fresh  insight  into  the  real  structure  of  the  fossils. 
In  the  same  edition  are  included  (p.  459)  three  species  of  what 
Goldfoss  had  previously  named  Coseinapora,  and  which  is  a  form 
of  the  Ventriculidse. 

William  Smith,  the  "  Father  of  Geology,"  in  his '  Strata  Iden- 
tified' (1816),  figures  two  VentricuUdse  in  flint  (tab.  8.  figs.  1 
and  2),  of  which  the  first  is  a  very  characteristic  figure.  He  calls 
them  Alcyania. 

In  the  '  Icones  Fossihum  Sectiles '  of  Konig  (1820),  Bamond's 
figures  are  copied  (pi.  8.  figs.  98  and  99),  but  without  any 
description. 

In  the  'Exposition  M^thodique  des  Grenres  de  I'ordre  des  Fo- 
lypiers '  of  I^mouroux  (1821)  the  so-called  Ocellaria  are  also 
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figured  and  described,  p.  45.  pi.  72.  figs.  1,  2,  8, 4,  5,  but  with 
no  fresh  information. 

The  Ventriculidffi  were  justly  considered  by  Conybeare  and 
PhiUips  so  interesting  and  remarkable  that  a  larger  proportionate 
space  is  devoted  to  their  description  in  the  well-known  '  Outlines 
of  Geology'  (1822)  than  to  any  other  foaail,  and  th^are  the 
only  fossils  figured  throughout  their  volume  (p.  76).  They  only 
however  abridge  the  description  given  in  Dr.  Afantell's  paper, 
suggesting,  however,  that  they  were  composite  instead  of  single 
animals  as  described  by  the  latter. 

In  Goldfuss's  '  Petrefacte '  (1826)  there  are  given,  under  still 
new  names,  figures  which  appear  to  represent  some  of  the  Yen* 
tricuUdse.  I  think  it  quite  clear  however  that  the  two  forms 
which  alone  are  referred  to  in  Mr.  Morris's '  Catalogue '  as  figured 
by  Goldfiiss  {quadratus  and  radiatus,  pi.  33.  fig.  1,  and  65. 
fig.  7)  are  not  figures  of  any  of  the  family  of  Ventriculidae. 
Goldfuss  himself  (p.  243)  refers  the  genus  Ventriculites  to  his 
genus  ScyphiOy  though  it  is  clear  one  of  his  Coscinopora  is  a  Ven- 
triculite  also. 

It  appears  to  me  that  the  following  figures  in  Goldfuss  repre* 
sent  forms  of  Yentriculidse ;  but  there  is  nothing  in  the  descrip- 
tions which  enables  us  to  identify  them :  tab.  2.  figs.  8, 9, 10,  1 1, 
12,  and  perhaps  15  and  16 ;  tab.  3.  figs.  1  and  5 ;  tab.  80.  fig.  10; 
and  perhaps  tab.  32.  figs.  3  and  8.  It  is  to  be  observed  however 
with  respect  to  all  these  figures,  that  they  are  too  imperfect  to 
enable  me  to  speak  with  absolute  confidence  of  any  one.  It  is 
certain  that  he  has  no  figure  of  any  one  of  the  most  characteristic 
forms  of  Ventriculidae.  And  this  is  not  the  less  the  case  though 
he  professes  to  give  magnified  views  of  some  of  the  structure ; 
those  qpiagnified  views  themselves  exhibiting,  without  exception, 
want  of  accurate  observation,  and  so  being  calculated  to  mislead 
rather  than  aid  the  inquirer. 

Mr.  Rose  published  in  vol.  ii.  of  the '  Mag.  of  Nat.  Hist.'  (1829) 
a  paper  '^  On  the  Anatomy  of  the  Ventriculites  of  Mantell,''  in 
which  he  professes  to  detail  the  intimate  anatomical  structure  of 
those  fossQs,  and  accompanies  his  descriptions  with  figures.  The 
figures  however,  which  are  in  wood,  are  not  such  as  to  convey 
any  correct  or  clear  idea  of  the  originals,  while  the  whole  paper 
certainly  does  not  elucidate  the  structure  further  than  had  been 
done  by  Dr.  Mantell*.  The  writer  considers  them  single  animals 
like  the  actinia. 

*  I  had  proposed  briefly  pointinff  out  the  cause  of  the  essential  errors  into 
which  Mr.  Rose  has  fallen,  but  my  limits  prevent  (see  note  ante,  p.  75).  The 
course  which  I  subsequently  show  to  be  absolutely  necessary  to  the  investi- 
gation of  these  bodies  is  the  best  explanation  of  the  imperfect  and  erroneous 
notions  hitherto  prevailing  in  regard  to  them. 
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In  Mias  Bennett's  'Catalogue  of  Wiltshire  Organic  Remains' 
(1831)  are  given^  but  again  without  any  description^  the  best 
figures  yet  published  of  one  form  of  the  Ventriculidse^  which  is 
there  cdled  Choanites  gubrotvndus  (tab.  16.  figs.  1  and  2:  figs.  3, 
4  and  5  are  bad). 

In  Woodward's  '  Geology  of  Norfolk '  (1833)  two  figures  are 
given  (tab.  4.  figs.  20^  21)  of  what  the  author  calls  Ventriculites 
infundibuUfarmis,  but  unaccompanied  by  any  description^  and  the 
figures  are  too  indefinite  to  afford  any  information :  the  author 
includes  F.  radiatus  in  his  list  (p.  46). 

Blainville^  in  his  'Manuel  d' Actinologie '  (1834)^  figures  on 
pi.  76.  figs.  4  and  4  a  the  Ocellaria  of  Ramond^  and  on  pi.  60. 
fig.  5  the  Cosdnopara  of  Goldfuss ;  but  in  his  description  of  each, 
pp.  386,  430,  he  intimates  doubts  as  to  their  real  nature.  He 
describes  each,  however,  as  having  a  stony  polypidom  ! 

Phillips,  in  his  '  Illustrations  of  the  Geology  of  Yorkshire ' 
(1835),  vol.  i.  p.  118,  gives  several  figures,  unaccompanied  how- 
ever by  any  description,  and  which  figures  are  so  very  imperfect 
that  it  is  impossible  to  make  out  from  them  any  character  at  alL 
It  would  indeed  be  impossible  to  know  that  any  of  them  repre- 
sented Yentriculidae,  did  not  the  heading  of  the  list  of  figures 
state  such  an  intention.  This  imperfection  of  these  plates  is  the 
more  to  be  regretted,  and  the  absence  of  all  description  the  more 
surprising,  inasmuch  as  the  able  author  himself  remarks  (p.  121), 
that  ''  the  remains  of  the  [so-called]  Spongui^  are  nowhere  so 
well-developed  as  in  England,  and  perhaps  nowhere  in  England  so 
well  as  in  Yorkshire.  On  the  shore  near  Bridlington  they  He  expo- 
sed in  the  cliffs  and  scars,  and,  being  seldom  inclosed  in  flint,  allow 
their  organization  to  be  studied  with  the  greatest  advantage." 

Bronn,  in  his  '  Lethaea  Geognostica,'  (1835-7)  allows  a  place 
to  two  of  the  Ventriculidae  under  that  name,  and  figures  another 
under  Groldfuss's  name  of  Coscinopora  (tab.  29.  fig.  1).  He 
figures  Goldfuss's  Scyphia  Oeynhausii  as  V.  radiatus  (tab.  27. 
fig.  18),  in  which  he  is  clearly  mistaken.  Neither  the  figure  of 
natural  size  nor  magnified  has  any  resemblance  to  any  of  the 
Yentriculid^. 

In  '  Die  Versteinerungen  des  Norddeutschen  Kreidegebirges ' 
of  Roemer  (1840)  are  figured,  with  very  meagre  descriptions, 
some  forms  which  seem  intended  to  represent  some  of  the  Ven- 
triculidae.     They  are  however  too  indefinite  to  enable  me  to  fix 

*  Though  thus  called  **  Spongia  "  by  this  author,  and  though  some  other 
writers  have  so  called  them  also,  it  is  really  needless  to  expend  one  line  in 
showing  the  total  absence  in  them  of  all  resemblance  to  sponges.  No  two 
classes  of  objects  in  natural  history  can  be  more  different,  and  the  affixing 
of  such  a  name  can  only  arise  from  an  entire  want  of  opportunity  for  the 
ezaminatioii  of  specimens. 
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with  confidence  on  particular  figures.  All  are  deecribed  under 
the  name  of  Scyphta.  The  nearest  forms  are  perhaps  tab.  3. 
figs.  2, 9, 11^  and  tab.  4.  fig.  1^  but  others  are  probably  intended 
for  these  objects. 

In  Portlock's '  Report  on  the  Geology  of  Londonderry '  (1843) 
are  contained  descriptions^  but  no  figures^  of  Ventriculites  radiatug 
of  Mantelli  and  Scyphia  alternant  of  Roemer  (tab.  3.  fig.  9),  and 
also  of  the  one  figured  by  Goldfdss  (pi.  80.  fig.  10)  as  Coscmo^ 
para  infimdilnUifilnnu ;  but  this  writer  does  no  more  in  effect 
than  repeat  the  descriptions  given  by  former  authors. 

Michelin^  in  his  *  Iconographie  Zooph3ftologique'  (1843-7),  has 
figured  (pi.  30.)  and  described  (p.  121)  under  the  name  of  GW/- 
tardia,  a  variety  of  the  Ventriculite  already  figured  by  Dr.  Man- 
tell  (South  Dovms,  tab.  15.  fig.  6)  under  die  &r  more  character- 
istic name  of  F.  qtuub'angularis. 

On  pi.  38.  fig.  3  of  the  same  work  is  a  very  imperfect  figure* 
of  Ventriculitei  Bennettia.  On  pi.  41.  fig.  3  is  a  far  better  figure 
than  had  before  been  given  of  the  so-called  "  Ocellaria  nuda ;" 
while  on  pi.  40.  figs.  3  a  and  3  i  are  figures  of  what  he  calls  Oes/- 
laria  grtoMpora,  being  really  a  very  different  species  of  Ventri- 
cuUte  from  the  other  so-caUea  Ocellaria.  These  figures  admirably 
represent  the  original  as  it  appears  when  first  broken  out  of  the 
flint.  The  description  (p.  145)  contains  however,  in  this  as 
in  other  cases,  nothing  new.  On  pi.  40.  fig.  4  a,  4  A,  is  also  re- 
presented, under  the  name  of  Retepora  crassa,  another  form  of 
Ventriculite. 

In  '  Die  Versteinerungen  der  Bohmischen  Kreideformation ' 
of  Reuss  (1846)  no  new  details  are  given,  while  the  figures 
(tab.  17.  fig.  14,  and  tab.  18.  fig.  11)  are  remarkable,  in  a  work 
marked  by  the  general  beauty  and  correctness  of  its  figures,  for 
the  want  of  any  character  or  truthfulness  whatever. 

Such  are  the  notices  of  this  very  interesting  class  of  bodies 
which  I  have  met  with.  Doubtless  others  may  exist  in  works 
which  have  not  fallen  into  my  hands.  The  above  will  satisfy 
every  reader  that  all  that  has  been  done  by  recent  palseontologists 
has  Deen  to  copy  from  one  another.  It  is  important  to  observe 
that  in  none  of  the  figures  or  descriptions  which  I  have  cited 
does  there  exist  the  shghtest  indication  of  what  I  shall  show  to 
be  the  actual  structure  of  these  remarkable  bodies,  and  without 
an  insight  into  which  all  attempts  at  classifying  them  and  deter- 
mining their  affinities  must  necessarily  be  uncertain  and  unsa- 
tisfactory and  a  true  knowledge  of  then:  natural  history  impos- 
sible. Dr.  Mantell  is,  indeed,  the  only  author  who  has  presented 

*  Probably  a  mere  copy,  ^  for  Michelin's  plates  are  usually  very  good  and 
characteristic. 
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Qi  with  an  extensive  series  of  figures  and  descriptions.  And 
altkough,  as  he  himself  properly  remarks*^  "  some  respectable 
writers  have  amused  themselves  with  either  giving  them  new 
names  or  arranging  them  as  Spongia,  Alcyania/*  8cc.,  those 
writers  have  assuredly  done  nothing  more ;  and  thereby^  instead 
of  adyancing  the  knowledge  of  these  fossils,  they  have  introduced 
all  the  confusion  and  uncertainty  which  it  has  been  possible  to 
do  as  to  even  their  identity. 

Dr.  Johnston,  in  his '  British  Zoophytes'  (2nd  ed.  1847,  p.  180), 
merely  takes  a  passing  notice  of  the  Ventriculidae ;  but  his  work 
does  not  profess  to  include  fossil  species. 

Finally,  Mr.  Morris,  whose  wand  has  in  many  instances  re- 
stored order  where  numberless  writers  had  "  amused  themselves 
with  giving  new  names,''  while  he  properly  readmits  the  Ventri- 
culidae to  their  position  as  a  separate  genus,  has  placed  them 
among  the  Amorphozoa.  It  is  needless  to  dwell  on  the  impro- 
priety of  that  position,  as  Mr.  Morris  is  now  fully  satisfied,  from 
an  inspection  of  my  collection,  that  they  deserve  a  very  different 
place.  And  if  constancy  and  elegance  of  form,  delicacy  of  struc- 
ture, and  a  high  state  of  organization  are  to  be  taken  as  tests, 
the  Ventriculids  will  assuredly  have  hereafter  to  be  ranged  in  a 
venr  different  group  firom  that  of  the  Amcrphozoa. 

Having  thus  shown  what  has  been  already  done  in  the  field 
upon  which  I  have  entered,  it  is  necessary,  in  order  that  the 
reader  may  have  any  confidence  in  the  results  and  observations 
which  ^rill  be  presented  to  his  notice  here^  to  state  the  course 
which  I  have  myself  pursued  in  these  investigations. 

The  first  specimen  of  the  Ventriculidae  which  came  under  my 
notice  strongly  attracted  my  attention  from  its  great  elegance  of 
form  and  the  peculiarities  1  observed  in  it.  I  was  disappointed 
in  finding  any  satisfactory  information  on  its  nature,  and  soon 
perceived  that  every  one  of  the  characters  described  in  the  books 
had  reference  to  some  superficial  characters  only,  and  not  to  the 
intimate  structure  of  the  animal.  Being  fiiUy  satisfied  that  "  it 
is  only  by  a  strict  investigation  of  the  intimate  structure  of  the 
various  forms  of  these  animals,"  as  an  accurate  observer  has  well 
remarked t>  ''that  any  permanent  arrangement  that  shall  indi- 
cate their  true  and  natural  affinities  may  be  hoped  for,"  I  set 
about  that  task  myself :  this  has  now  engaged  my  attention  for 
upwards  of  two  years ;  and  in  now  publishing  the  results  of  my 
careful  observations,  I  feel  that  I  may  add  with  even  more  truth 
than  could  be  done  by  that  writer,  that  the  task  I  have  under- 
taken ''  is  a  task  of  no  little  difficulty  in  the  accomplishment, 

*  Geology  S.-E.  England,  p.  97. 

t  Farre  on  the  Cili^rachiata,  Phil.  Trans.  1837,  p.  387. 
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and  one  that  may  fairly  entitle  him  who  enters  upon  it  to  expect 
to  meet  with  indulgence/' — ^an  indulgence^  however,  which  those 
best  qualified  to  judge  of  the  value  of  such  observations  will, 
happily,  be  also  most  able  and  willing  to  yield*. 

My  first  step  was  to  obtain  as  large  and  varied  a  series  as 
possible.  I  have  in  truth  examined  and  compared  with  laborious 
care  several  thousand  specimens,  of  which  certainly  upwards  of 
one  thousand  are  at  this  time  in  my  own  collection.  These  spe^ 
cimens  are  in  all  conditions  and  from  various  localities. 

But  I  soon  felt  a  new  difficulty.  These  bodies  exist  both  in 
the  chalk  and  in  the  flint,  substances  about  as  different  as  well 
may  be.  I  saw  that  much  error  and  inconsistency  had  arisen 
from  not  comparing  and  regarding  the  differing  conditions  in 
which  these  fossils  exist  in  such  different  substances.  Hence 
a  preliminary  step  seemed  to  be,  an  examination  of  the  nature 
and  mode  of  formation  of  the  flints  themselves.  The  conclusions 
resulting  from  that  examination  have,  to  a  great  extent,  been  oom« 
mimicated  in  two  papers  in  the  '  Ann.  and  Mag.  of  Nat.  Hist.'  for 
January  and  May  of  the  present  year. 

The  exposition  given  by  Dr.  Tumerf  of  the  origin  of  the  sili- 
ceous  fluid, — ^in  the  solution  of  silex  consequent  on  the  disinte- 
gration of  the  felspar  of  ieneous  rocks,  at  which  moment  of  dis- 
integration the  silex  is  liable  to  free  solution  in  water, — was  con- 
sistent and  satisfactory.  But  no  consistent  or  satisfactory  view 
could  be  discovered  explanatory  of  the  modes  and  forms  in  which 
the  flint  is  actually  found.  I  endeavoured  in  the  above-cited 
papers  to  show  that  those  modes  and  forms  are  owing  to  the  very 
rapid  solidification  of  the  siliceous  fluid — ^induced  by  special  cir- 
cumstances— combined  with  the  activity  of  molecular  attraction : 
that  those  n>ecial  circumstances  were  generally  the  presence  of 
an  organic  body  which  acted  as  a  nudeus, — ^the  softer  bodies 
being  more  operative  in  this  respect  than  the  harder :  that  some- 

*  One  of  the  most  pleasing  duties  of  the  student  of  natural  history  is  to 
acknowledge  and  reciprocate  the  assistance  received  from,  and  always  so 
ready  to  be  rendered  by,  other  naturalists.  I  take  this  opportunity  of 
acknowledging  my  obligations  to  Professor  Owen  for,  among  other  things, 
affording  me  the  opportunity  of  fully  examining  several  recent  specimens 
of  the  highest  interest,  some  of  which  I  shall  have  occasion  particularly  to 
mention  nereafter;  to  Mr.  Morris,  the  well-known  author  of  tne  '  Catalogue 
of  British  Fossils,'  for  assistance  rendered  in  more  ways  than  it  would  be 
easy  for  me  to  enumerate ;  to  Mr.  Tennant  of  the  Strand^  and  Mr.  Harris 
of  Charing  in  Kent,  who  have  each  placed  at  my  disposal  several  valuable 
specimens  with  the  liberal  permission  to  make  any  sections  I  desired ;  and 
to  Miss  Emma  Naylor  of  Wakefield  for  the  donation  of  many  fine  specimens 
of  recent  British  Polypifers  collected  by  herself.  To  many  others  my 
acknowledgements  are  also  due,  for  the  loan  of  specimens,  both  fossil  and 
recent,  for  examination  and  comparison. 

t  Lond.  and  Ed.  Phil.  Mag.  vol.  iii.  p.  25. 
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times  mere  mechanical  action  was  sufficient  to  induce  solidifica* 
tion.  I  further  showed*  that  from  these  facts  certain  very  re- 
markable and  hitherto  unnoticed  results  had  followed ;  namely, 
that  when  a  mass  of  the  siliceous  fluid  had  soUdified  thus  sua- 
denly  round  a  soft  body,  a  Y entriculite  for  example,  in  which  the 
soft  parts  were  existing  at  the  time  of  its  envelopment,  it  neces- 
sarily formed  a  solid  mould  round  the  nucleus :  that  when  the 
soft  body  decayed,  its  gases  and  softer  components  having  escaped 
through  or  been  absorbed  by  the  surrounding  and  hardening 
chalk,  a  more  or  less  complete  hollow  was  necessarily  left  in  the 
solid  flint  in  the  place  formerly  filled  by  the  animal  body  :  that 
the  firmer  fibre  of  such  bodies  remaining  after  the  softer  parts 
had  thus  passed  away  would  afibrd  and  did  afford  centres  of 
crystallization  for  any  silex  slowly  permeating  the  stratum  in  a 
liquid  or  gaseous  form  after  that  stratum  had  acquired  consistency : 
that  according  to  the  greater  or  less  quantity  of  such  permeating 
silex  would  be  the  result  in  either  wholly  or  only  partially  filling 
up  the  hollows  whose  origin  I  thus  explained.  I  showed  the  ac- 
cordance of  these  views  with  the  known  laws  of  the  development 

of  crystalst* 

The  most  important  results  follow  from  these  observations ; 
and  I  immediately  saw  that  that  which  had  been  generally  de- 
scribed as  the  remains  of  the  body  itself  was  in  truth  the  incrus- 
tation of  a  crystallized  foreign  substance  round  such  remains.  It 
will  be  obvious  how  erroneous  must  be  all  descriptions  founded 
upon  the  former  notion. 

It  remained  to  adopt  a  mode  of  examination  of  the  Ventricu- 
tidse  in  chalk  and  in  flmt  which  should  realize  the  living  animal  in 
the  same  form  from  an  inspection  of  its  remains  in  either  matrix. 
To  effect  this  I  made  many  sections  of  chalk  specimens  in  every 
direction,  for  examination  both  as  opake  and  transparent  objects, 
attempt  which  I  believe  was  novel.     Aware  that  it  is  by 


*  Ann.  and  Mag.  Nat.  Hist.  vol.  xix.  p.  306. 

t  The  mode  of  crystallization  most  commonly  exhibited  in  these  cases  is 
the  acicular.  Silex  is  known  to  crystallize  in  this  way  from  sublimation.  In 
the  2nd  vol.  of  the  'Transactions  of  the  Geol.  Soc.' p.  274,  is  a  paper  by 
Dr.  MacCuUoch  on  an  instance  observed  by  him  of  the  actual  formation  of 
such  crystals,  which  he  there  describes  aptly  as  "  filamentous  crystals  cross- 
ing  each  other  in  all  directions."  It  seems  to  me,  from  careful  observa- 
tion, that  it  was  in  cases  where  an  almost  or  altogether  entire  hollow  was 
left,  all  the  fibre  having  decayed  as  well  as  the  soft  parts,  that  the  geometric 
crystals  were  more  disposed  to  form  within  the  flints.  The  centres  were 
fewer,  the  space  larger.  A  botiyoidal  form  is  frequently  assumed  under  such 
circumstances  by  the  aggregation  of  acicular  crvstals ;  and  traces  of  its  former 
existence  are  visible  in  many  now  solidly  fillea  spaces.  The  greater  or  less 
degree  of  slowness  of  the  deposit  no  doubt  haa  an  important  influence  in 
determining  the  silex  to  assume  the  geometric  form  of'^  so-called  quartz  or 
the  botryoidal  form  of  so-called  calcedony  ;  the  quartz  being  the  result  of  a 
still  slower  deposit  than  the  calcedony. 


84  Mr.  Touliiiin  Mnitn  on  the  Ventricalidse 

careful  personal  manipulation  only  that  results  can  be  obtained 
which  may  be  relied  on^  I  further  procured  the  necessary  ma- 
chinery and  made  a  large  number  of  sections^  in  every  possible 
direction^  of  numerous  entire  flints*.  The  results  have  &r  sur- 
passed my  most  sanguine  expectations.  I  have  not  only  dis- 
covered^ beyond  possibility  of  question^  the  intimate  structure  of 
the  Yentriculidse^ — and  in  so  doing  have  discovered  an  entirely 
new  and  most  remarkable  form  of  animal  tissue^ — but  I  shall  be 
able  to  show  the  cause  and  character  of  all  the  modifications  of 
form  under  which  the  Ventriculidse  are  found ;  and  I  further  hope 
to  afford  indications  (I  wish  to  express  myself  here  as  cautiously 
as  possible)  of  the  natural  affinities  and  habits  of  the  living  bodies 
to  which  these  very  interesting  fossils  owe  their  origin. 

It  should  be  remarked^  that  the  difficulties  in  the  way  of  obser- 
vation of  structure  in  chalk  specimens  is  no  less,  in  reality,  than 
of  those  in  flint.  The  very  friable  nature  of  the  chalk,  coupled 
with  the  almost  invariable  presence  of  oxide  of  iron,  woula  be 
sufficient  to  obscure  and  practically  to  obliterate  a  structure  fiur 
less  delicate  than  that  of  these  bodies.  Hence  the  coarser  su- 
perficial characters  which  have  been  seized  upon  by  all  authors 
as  characteristic  of  genus  are  all  that  is  usudly  visible.  It  was 
not  without  much  difficulty  and  care  that  I  succeeded  in  exami- 
ning satisfactorily  the  intimate  structure  of  these  bodies  as  ac- 
tually preserved  m  that  matrix. 

It  will  clearly  be  only  by  thus  gaining  an  insight  into  the  true 
comparative  values,  if  I  may  so  speak,  of  the  facts  exhibited  by 
remains  preserved  in  both  chalk  and  flint,  that  the  inquirer  can 
be  in  a  position  usefully  to  commence  his  researches  with  the 
hope  of  reaching  any  definite  and  satisfactory  results. 
,  We  find  specimens  of  the  Ventriculidse  preserved  in  flint  in 
one  of  three  ways  :  the  place  of  the  body  either  wholly  solid,  the 
crystaDized  silex  having  entirely  filled  up  the  original  hollow : 
partially  solid,  and  that  is  generally  towards  the  central  parts  of 
the  flint, — ^the  marginal  parts,  and  especially  the  roots,  remaining 
the  last  to  be  solidly  silicified :  or,  lastly,  tne  whole  occupied  by 
an  open  network  only.  Each  case  may  be  examined  with  great 
instruction,  the  key  to  what  it  teaches  having  first  become 
thoroughly  understood  upon  the  principles  above  indicated,  to  the 
deduction  of  which  principles  instances  like  these  were  steps,  and 
of  which  they  do  but  afford  illustrations. 

It  follows  from  those  principles  that,  where  the  calcedonyf, 
whether  solid  or  open,  began  by  crystallization  round  some  re- 

*  The  sections  of  flints  usuallv  examined  by  microscopists  are  of  mere 
chips  and  fragments.  They  can  be  of  no  value  in  an  investigation  of  this 
nature. 

f  See  note  Ann.  and  Mag.  for  May  last,  p.  307. 
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maining  fibres  of  the  body  as  centres,  the  fibre  itself,  when  by 
this  process  hermetically  sealed  up,  would  remain  there  to  this 
day  in  much  the  same  condition  as  it  then  was,  usually  more 
or  less  charged  with  sulphuret  of  iron ;  and  that,  where  not  so 
hermetically  sealed,  it  would,  on  its  subsequent  decay,  either 
leave  the  incrusting  calcedony  in  the  condition  of  a  series  of  hol- 
low tubes,  or  such  hollow  tubes  would,  still  subsequently,  be  again 
filled  up  by  a  continuation  of  the  process  of  siUceous  crystalhza- 
tion.    I  have  many  specimens  of  the  Ventriculidse  in  each  of  these 
conditions.     It  will  further  be  obvious,  that  where,  as  occasion- 
ally might  happen, — ^but  comparatively  rarely,  because  dead  fibre 
would  have  less  attraction  for  the  siUceous  fluid  than  soft  animal 
matter, — the  fibrous  skeleton  of  an  animal  of  which  the  soft  parts 
had  already  decayed  away  was  enveloped  in  the  siliceous  fluid,  no 
hollow  would  ever  be  formed,  but  that  fibrous  skeleton  would  be 
preserved  hermetically  sealed.     I  have  instances  of  this  latter 
mode  of  preservation  also. 

The  flmt  specimens  are,  in  the  vast  majority  of  cases,  foimd 
with  flint  on  both  sides ;  a  fact  resulting,  there  can  be  little  doubt, 
firom  the  operation  of  some  cause  connected  with  electricity, 
which,  though  there  is  in  no  part  any  communication  between 
the  two  sur&ces,  determined  an  attraction  and  affinity  between 
equivalent  masses  of  siliceous  fluid  on  the  two  opposite  sides,  just 
as  we  see  the  needle  follow  the  magnet  though  a  soUd  plate  in* 
tervene.  Cases  are  however  not  very  uncommon  in  which  the 
flint  exists  in  a  mass  only  on  one  side,  there  being  on  the  other 
merely  narrow  filamentous  threads  of  flint.  When  the  mass  is 
thus  found  on  one  side  only,  that  side  is,  in  almost  all  cases, 
the  inside.  Now  the  Ventriculites  being  funnel-shaped,  there 
would  necessarily  be  a  much  greater  attraction  for  the  siliceous 
fluid  on  the  inner  side  of  the  body  than  on  the  outer  side,  in  pre* 
cisely  the  proportionate  difference  that  there  is  between  a  single 
exposed  plane  surface  and  a  surfeuse  closed  in  on  all  sides  by  op- 
posite surfaces.  If  a  mass  of  siliceous  fluid  were  not  great  in  a 
jHurticular  spot,  the  greater  part  of  it  would  thus  be  drawn  to  the 
mside,  the  electric  attraction  before  hinted  at  operating  however 
generally  to  attract  a  small  portion  to  the  outer  corresponding 
surface,  where  it  would  spread  in  what  now  appear  as  filamentous 
threads  between  the  foldings  of  the  outer  surface  of  the  animal, 
in  which  spots  the  greatest  attraction  on  the  outside  would  of 
course  be,  in  consequence  of  the  opposite  surfaces  there  present*. 
Occasionally  a  similar  appearance  is  found  both  on  the  external 
and  internal  surface;  but  that  is  usually  towards  the  margin  of 
a  flint  which  is  otherwise  encased  on  both  sides,  as  in  the  speci- 
men fig.  2  of  my  paper  of  January,  and  betokens  an  exhaustion 

*  See  and  cf.  p.  9  and  note  to  p.  301  of  the  two  articlen  before  referred  to. 
The  threads  of  nint  are  there  found  though  the  body  was  not  encased. 
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of  material.  It  would  sometimes  happen  that  a  very  small  mass 
of  the  fluid  would  approach  the  outside  only  of  a  large  Yentri- 
culite.  In  such  case  none  could  reach  the  inside^  and  we  should 
find,  and  do,  that  it  is  external  only. 

It  may  at  first  sight  be  thought  that  there  would  be  hollows 
in  chalk  specimens  similar  to  those  in  flint,  and  that  these  would 
be  as  subject  as  the  latter  to  have  any  inclosed  fibre  incrusted 
with  calcedony.  A  little  reflection  will  however  satisfy  the  careful 
reader  that  this  could  not  be  the  case.  The  mould  of  the  indi- 
viduals inclosed  in  flint  was  perfectly  solid.  Though  sulphuretted 
hydrogen  were  evolved,  which  it  necessarily  would  be,  from  the 
decomposing  body«  the  encasement  in  that  solid  matrix  would 
generally  prevent  the  so  free  deposit  of  sulphuret  of  iron  as  would 
take  place  in  the  open  chalk.  Consequently  the  remaining  fibre 
would  offer  more  affinity  for  the  gaseous  silex  than  would  such 
fibre  remaining  in  the  open  chalk  and  more  highly  charged  with 
sulphuret  of  iron.  And  the  fact  is,  that  specimens  preserved  in 
the  chalk  exhibit  a  much  lai^r  proportion  of  sulphuret  of  iron 
than  those  preserved  in  flint, — frequently  so  much  that  the  spe- 
cimen, after  a  short  exposure  to  the  air,  becomes  a  mere  mass  of 
oxide  of  iron,  and  all  structure  is  undistinguishable.  In  other 
cases  it  is  less  so,  and  I  have  in  fact  found,  in  several  chalk  spe- 
cimens in  which  the  presence  of  iron  is  the  least  marked,  that  the 
deposit  of  crystallized  calcedony'*^ — ^pure  and  without  the  presence 
of  a  particle  of  flint  on  either  external  or  internal  surface — ^haa 
taken  place  to  a  small  extent,  but  in  a  most  exquisite  manner. 
It  is  clear  however  that,  in  general,  when  any  part  of  the  soft 
substance  of  a  body  encased  in  chalk  decomposed,  its  place  was 
soon  filled  up  with  particles  of  chalk,  which  in  its  then  scarcely 
hardened  state  were  readily  carried  in.  The  firmer  fibre  woula, 
thus  inclosed,  endure  for  a  much  longer  period,  probably  indeed 
until  the  chdk  had  become  comparatively  dry,  on  which  event 
its  absorption,  where  little  sulphuret  of  iron  was  present,  would 
follow  and  the  space  be  left  vacant.  The  instances  of  calcedonized 
fibre  in  chalk  specimens  are  then  quite  as  frequent,  and  to  just 
such  an  amount  in  individual  cases,  as  might  be  anticipated,  wnile 
the  frequent  excellent  preservation  of  the  forms  of  the  Ventri- 
culidse  in  the  chalk  is  uso  explained. 

A  piece  of  dead  fibrous  skeleton  in  the  chalk  would  evolve  but 
little  sulphuretted  hydrogen,  consequently  would  induce  the  de- 
posit of  little  sulphuret  of  iron.  It  follows  that,  when  buried  in 
the  chalk  mud,  it  would  be  at  once  closely  encased.  The  hard- 
ened chalk  would,  on  the  absorption  of  all  the  components  of  the 
fibre,  also  leave  the  places  of  those  fibres  vacant.  On  cutting  open 
these,  as  well  as  on  cutting  open  specimens  encased  with  their 
soft  parts  and  whose  phsenomena  it  is  above  attempted  to  ex- 

*  Not  flint : — ^it  is  important  to  remember  this. 
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plain,  we  should  find  the  places  of  the  fibres  indicated  by  hollow 
tubes  disposed  through  the  mass.  Of  course  the  presence  of 
great  pressure,  or  the  percolation  of  water  or  other  causes,  will 
have  frequently  destroyed  every  trace  of  the  animal,  or  partially 
destroyed  it,  leaving  perhaps  a  mere  iron-mould  to  mark  its 
place ;  if  the  fibre  were  dead,  not  even  that.  I  am  fortunate  in 
having  some  very  beautiful  specimens  of  the  dead  fibre  tubes  in 
my  possession, — specimens  which  naturally  escape  ordinary  at- 
tention, there  being  no  colour  to  attract  the  eye,  and  the  aid  of 
the  microscope  being  necessary  to  detect  the  &cts. 

In  my  notes  I  &Qd  several  other  points  examined,  but  the 
space  to  which  I  am  necessarily  restricted  prevents  my  entering 
into  further  detail  here,  and  I  think  that  I  may  rely  on  the  can- 
dour of  every  competent  observer,  that,  having  thus  far  touched 
on  material  points,  others  which  may  occur  to  him  have  not 
escaped  my  attention.  Proceed  we  now  to  the  restdts  of  these 
observations. 

I  propose  to  point  out,  first,  some  of  the  general  and  most  im- 
portant characters  connected  vrith  the  external  form  of  the  bodt/ 
of  the  living  animal ;  second,  the  same  of  the  roots ;  third,  to 
show  wliat  is  the  intimate  structure  of  both ;  and  lastly,  to  en- 
deavour to  indicate  the  natural  affinities  of  the  whole  group. 
And  though  it  is  impossible  for  me  to  do  otherwise  than  pain- 
fully feel  that  the  attempt  is  vain  to  convey,  by  a  few  words  and 
figures,  that  certainty  of  conclusion  which  I  nave  derived  from 
such  very  extended  observation,  I  will  hope  to  impart  some  con- 
sciousness of  a  reality. 

Every  reader  fainuiar  with  the  human  brain  is  aware  that  it 
consists  of  a  very  extensive  surface  folded  up  in  numerous  con- 
volutions in  order  to  pack  it  in  the  small  compass  of  the  skull, 
just  as  for  convenience  the  pocket-handkerchief  is  doubled  up 
to  put  it  in  the  pocket.  The  re- 
markable resemblance  between  the 
annexed  section  of  a  Ventriculite 
(in  flint)  in  my  possession,  and 
any  cross  section  of  the  cerebellum 
cannot  fail  to  strike  every  reader, — 
a  resemblance  arising  from  the 
simple  circumstance  that  both 
are  examples  of  a  similar  mode 

adopted  by  nature  for  packing  an  extensive  surface  in  a  small 
space*.  But  no  one  will  pretend  to  assert  that  those  ridges,  of 
which  the  outline  is  seen  in  the  section  of  the  cerebellum,  are 
"  cylindrical  fibres  ;'^  nor  will  any  one  infer  a  power  of  expansion 

*  Plates  63  B,  64, 64  A,  and  64  B  of  Prof.  Owen's  '  Odontography  '  afford 
fltriking  illustrations  of  the  application  of  the  same  contrivance  to  the  hard- 
est, as  Id  the  brain  it  is  apphed  to  one  of  the  softest,  of  organic  tissues. 
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and  contraction  to  reside  in  these  bandies,  as  Parkinson"*^  and 
Dr.  Mantell  have  done,  from  a  simikr  appearance,  in  respect  to 
the  Yentriculide. 

A  glance  at  the  following  figure  will  satisfy  any  one  that  a 
simple  and  plain  membrane  may  be  folded  up  in  the  most  intri- 

Fig. 

A 


cate  way  without  in  fact  destroying  its  simplicity,  and  having  the 
only  efiect  of  packing  a  larger  surface  into  a  smaller  compass. 
The  mode  of  folding  may  be  either  longitudinal,  in  which  case 
we  shall  have  the  "  cylindrical  fibres  radiating  from  the  basis  to 
the  circumference''  of  Dr.  Mantell ;  or  it  may  be  transverse;  or 
it  may  be  more  or  less  intermediate  between  the  two,  thus 
causing  those  longitudinal  ridges  to  appear  to  anastomose ;  or  it 
may  be  so  regulurly  intermediate  as  to  give  to  the  surface  a 
mammiUated  appearance.  The  appearance  of  the  body  may  even 
differ  on  the  external  and  internal  surfaces,  inasmuch  as  the  folds 
may  assume  a  dinerent  direction  as  they  reach  the  respective 
surfaces,  as  we  see  famibarly  in  a  rhubarb  leaf  just  burst  from  its 
sheath.  But  none  of  this  can  alter  the  nature  of  the  membrane 
itself,  or  serve  to  establish  a  generic  character.  It  is  further 
evident  that  if  the  folding  assume  the  mammiUated  character, — 
that  is^  if  a  membrane  of  some  thickness  be  folded  in  and  out  in 
regular  figures,-— a  section  across  any  part  will,  according  as  its 
direction  shall  be,  represent  a  series  of  apparent  tubules  or  of 
reticulations  regularly  disposed,  as  seen  in  PI.  VII.  figs.  1  to  4 ; 
and  again,  that  if  any  foreign  substance  fill  up  any  of  the  super- 
ficial depressions  on  this  mammillated  surface,  that  sur&ce  will 
appear  to  be  regularly  perforated  by  tubules.  Hence  the  figures 
of  Goldfuss  and  Roemer,  which  profess  to  give  magnified  views 
of  the  exteriors  of  Ventriculidse.  The  following  figure  will  illus- 
trate  this :  a,a,i&  the  membrane,  which  is  folded  in  and  out  with 

Fig. 


the  exactest  regularity,  each  fold  being  of  equal  breadth  and 

*  Organic  RemainSy  ii.  p.  146. 
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lengthy  thus  making  each  depression  and  elevation  regularly 
round.  It  is  evident  that  a  section  made  in  any  part  from  b  to 
b,  in  the  plane  of  the  surface^  would  be  more  or  less  of  the  cha- 
racter of  PI.  VII.  fig.  3^  while  a  section  made  in  any  part  perpen* 
dicniar  to  that  plane  would  resemble  the  upper  part  of  fig.  4^  or 
fig.  C  (p.  87). 

A  very  careful  examination  and  comparison  of  innumerable 
entire  specimens  and  secuions,  both  in  chalk  and  flinty  of  every 
form  and  variety  of  Ventriculidse,  early  satisfied  me  that,  though 
contrary  to  every  figure  and  description  that  has  been  published, 
the  above  was  the  true  explanation  of  their  forms.  Every  sub* 
sequent  observation  has  confirmed  this  conclusion.  Let  the 
reader  examine  PL  VII.  figs.  1  and  2,  and  fig.  C  (p.  87),  and  he 
will  see  three  out  of  many  of  the  modes  in  which  transverse  sec- 
tions of  Ventriculidse  in  my  possession  show  that  the  membrane 
i9  folded.  Let  him,  again,  examine  PI.  VII.  figs.  1  and  2,  and  he 
will  see  in  fig.  1  a  smrface  perfectly  plain  and  smooth,  except  so  far 
as  the  fibrous  structure  marks  it ;  while  in  figure  2  he  vnll  see  the 
lower  part  of  the  surface  smooth  like  fig.  1,  but  the  upper  part 
gradually  passing  into  the  mammillated  character.  These  varie- 
ties (never  before  figured)  are  both  in  my  possession,  and  I  have 
every  shade  and  variety  from  the  perfectly  plain  to  the  most  con- 
voluted form  of  fig.  A  above.  It  will  easily  be  conceived  what 
a  variety  of  markings  in  the  chalk  and  flint, — at  first  sight  wholly 
inexpUcable  and  unconnected, — will  be  presented  on  longitudinal 
and  transverse  sections  of  such  complicated  convolutions. 

Nor  does  such  variation  in  external  form  indicate  in  the  least 
degree  a  habit  or  power  of  contractility.  I  have  shown,  by 
analogy,  that  it  does  not  necessarily  do  so.  I  will  show  by  ac- 
tual facts  that  the  Yentriculidse  were  not  contractile.  Not  only 
is  it  an  important  fact  that  we  find  deeply  convoluted  specimens 
as  wide-open-spreading  as  any,  while  we  find  specimens  of  the 
perfectly  plain  varieties  as  narrowly  funnel-shaped  as  any,  but  we 
find,  fixed  on  the  surfaces  of  specimens  of  every  variety,  Ostress, 
Bianchorse  and  other  shells  which  are  in  the  habit  of  attaching 
themselves  by  peculiar  processes  to  other  bodies.  In  every  such 
case  the  shape  of  the  attached  shell  departs  from  its  ordinary  form, 
and  is  precisely  adapted  to,  moulded  on,  that  of  the  Ventriculite — 
proving  that  it  grew  thereon,  and  thus  testifying  at  once  to  the 
firmness  of  the  texture  of  the  body  and  to  its  noncontractility,  as 
well  as  to  its  durability.  Further,  we  sometimes  find  delicate 
Flustne  spread  over  parts  of  Ventricuhtes — always,  as  before, 
without  trace  of  distortion  or  disturbance.  But  there  is,  if  pos- 
sible, yet  stronger  evidence  in  the  fact  that  an  entire  and  very 
large  group  of  the  Yentriculidse,  and  those,  too,  the  very  ones 
which  are  pointed  out  as  exhibiting  the  most  '^  contracted  state/' 

Ann,  ^  Mag.  N.  Hist.   Vol  xx.  7 
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have  distmct  heads — ^which  heads  are  perfectly  smooth  and  re- 
gular in  general  form,  and  with  no  deep  anfractuositiesj  instead  of 
beinffy  as  the  contractile  theory  requires,  most  of  all  convoluted. 
Fin&Uy,  I  shall  presently  show  that  there  was  a  special  and  moat 
beautiful  provision  in  the  intimate  structure  of  these  animah 
against  contractility  either  voluntary  or  by  ordinary  accident. 

Nor  is  there  any  want  of  examples  of  the  presence  of  similar 
convolutions  without  contractility  in  what  I  hope  to  show  to  be 
kindred  sooph3rtes  of  the  present  day.  The  Eschara  foUacea  is 
familiar  to  every  one.  But  I  am  indebted  to  the  kindness  of 
Professor  Owen  for  a  still  more  striking  illustration  of  this  ar- 
rangement in  a  recent  soophyte.  That  gentleman  a  short  time 
ago  placed  in  my  hands,  with  the  liberal  permission  to  examine 
it  in  any  mode  I  chose,  a  specimen  of  Meandrina  recently  brought 
firom  the  Indian  Ocean,  and  which  had  been  treated  with  mu- 
riatic add.  All  the  calcareous  parts  being  thus  dissolved,  there 
remained  onlv  the  soft  animal  parts.  I  observed  with  much 
gratification  that  these  consisted,  in  &ct,  of  a  single  membrane 
folded  up  almost  exactly  after  the  manner  of  some  of  the  more 
irrqpilar  of  the  Ventriculites — ^very  much  indeed  like  the  Ventri- 
euliiei  raHatui  described  hj  Mantell  and  others  as  having  an 
''  integument  formed  of  cylmdrical  fibres  anastomosing,'^  &c. 

However  much  differing  in  the  complexity  and  mode  of  the 
convolution  of  its  membrane,  the  body  of  every  member  of  the 
fiunily  of  Ventriculidse  appears  to  have  had  an  opening  at  its 
upper  part,  and  that  body  approached  more  or  less  to  the  form  <^ 
an  inverted  cone.  They  usually  grew  single.  In  one  or  two 
species  they  are  grouped,  and  there  are  oeeasional  instances,  but 
very  rare,  of  double  specimens  of  those  whose  usual  habit  is  single 
— just  as  we  occasionally  find  a  double  Aetima, 

Having  thus  shown  the  general  character  and  habit  of  the  body 
of  these  animals,  I  next  proceed  to  show  the  nature  of  the  root. 

The  attention  of  Ellis  was  particularly  attracted,  in  describing 
his  Corallines,  to  one  variety,  the  CoridUna  astaci  camicuhmm 
amula  as  he  calls  it,  or  Lobster's  Horn  coralline,  as  having  roots 
very  different  from  those  of  ordinary  corallines,  ''which  rise  up 
from  an  irregular  mass  matted  together  to  form  ihe  stem^.''  The 
roots  of  this  zoophyte,  on  the  contrary,  "  regularly  enter  in  in 
whirls  round  the  joints  f*  the  body  of  the  animal,  according  to  his 
figure,  tapering  o^  to  a  point  in  the  midst  of  these  root  fibresf- 

Sometldng  after  such  a  type  was  the  habit  of  the  roots  of  the 
Yentricutids.    They  were  not,  as  described  by  Dr.  Mantell,  de- 

*  EUm's  Corallines,  p.  16  and  pi.  9.  B. 

t  Thia  peeuliaritv  ii  not  marked  either  in  the  description  (jp.  86, 2nd  ed.) 
or  figure  (pi.  19)  of  Dr.  Johnston ;  but  the  figures  and  descriptions  of  Ellis 
are  seldom  unworthy  of  dependence. 
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rived  from  the  base  of  the  body  ^'  prolonged  into  a  stirps  and 
attached  to  other  bodies/'  The  body  of  the  Yentriculite  tapers 
off  regularly  to  a  point  at  the  bottom.  At  about  an  inch  m>m 
its  base, — ^the  distance  varies  according  to  sise^ — ^fibres  of  a  very 
different  aspect  from  those  composing  the  membrane  of  the  body 
begin  to  be  attached  to  the  external  part  of  that  body.  They  do 
not  begin  all  round  at  exactly  the  same  distance  from  the  basei 
nor,  as  they  increase  in  mass,  is  that  mass  of  the  same  thickness 
on  all  sides.  They  are  at  first  very  few  and  thinly  disposed.  As 
the  base  narrows  they  increase  rapidly  in  number  and  mass,  till, 
immediately  below  the  base,  they  form  a  bundle  of  considerable 
size,  which  is  continued,  thus  united,  for  some  distance,  from  one 
to  three  inches  according  to  circumstances,  when  it  divides  into 
several  radicles,  sometimes  more,  sometimes  less :  I  have  counted 
as  many  as  forty  in  one  specimen.  These  sometimes  extend  very 
far  and  always  terminate  in  very  delicate  extremities. 

The  root-mass  is  never  itself  convoluted  like  the  body,  even  in 
its  upper  parts,  and  where  it  forms  a  thin  membrane  only.  It 
necessarily  follows  the  form  of  any  convolution,  usually  slight, 
which  exists  at  the  lower  part  of  the  body.  The  mass  of  the  root 
is  not  regularly  cylindrical,  but  irregular  on  the  different  sides 
(see  PL  VII.  fig.  6).  Occasionally  it  assumes  a  tubular  aspect  in 
places,  but  this  is  quite  accidental  and  in  nowise  characteristic 
of  genus  or  species. 

PL  VII.  fig.  5  gives  a  longitudinal  section  in  which  the  differ- 
ence between  the  body  and  root  is  very  clearly  seen :  fig.  6  is  a 
transverse  section  of  &e  same  specimen.  These  two  will  realize 
to  the  observer  how  admirably  the  body  was  lodged  in  this  root- 
case  as  in  a  sheath  or  socket.  They  remind  one  of  a  baUoon  to 
which  the  car  is  attached  by  a  network  of  rope  gathered  in  on  all 
sides  round  the  narrow  base.  PL  VII.  fig.  7  is  the  external  appear- 
ance of  another  specimen,  showing  the  root-fibres  commencing 
round  the  body  and  spreading  at  the  root. 

The  substance  of  the  root  was  different,  as  the  fibres  were  dif- 
ferently arranged  from  those  of  the  body.  This  is  proved  by 
the  fact  that  the  root  exists  generally  in  a  very  different  condi- 
tion, both  in  chalk  and  flint,  to  that  in  which  the  body  is  found 
in  the  same  specimen.  In  flint  its  place  is  much  less  often 
solidly  filled  with  calcedony  than  is  that  of  the  body.  In  the 
chalk  it  is  the  rare  exception  to  find  the  substance  of  the  root  in 
sound  condition.  It  generally  falls  away  to  dust  the  moment 
the  specimen  is  opened,  while  the  body  of  the  Yentriculite  re- 
mains entire  and  perfect  down  to  its  very  point,  having  all  around 
it  a  hollow  space  where  the  root  was. 

The  Ventriculites  were  never  "  affixed  to  other  bodies.*'  It  is 
possible  that  the  animal  was  locomotive  like  the  Actinia,  and  that. 
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like  the  Pennahdida,  it  fixed  itself  during  pleasure  in  the  soft  mud. 
Among  all  the  thousands  of  specimens  which  I  have  examined,  I 
have  never  seen  one  attached  to  a  shell  or  to  any  other  solid 
body.  Shells  are  indeed  sometimes  found  growing  onto  the  vpper 
part  of  the  root,  where  it  was  of  course  immoveable,  as  they  do 
on  the  body.  The  most  delicate  terminations  of  the  roots  may 
be  always  traced  by  their  impression  in  the  chalk.  If  the  ani- 
mals were  locomotive,  it  was  by  aid  of  the  lower  radicles  that 
they  progressed. 

Occasionally,  but  it  is  the  rare  exception,  a  small  bundle  of 
root  fibres  is  given  oflf  from  the  side  of  the  animal.  This  is 
similar  in  character  to  the  true  root,  but  slighter,  and  it  is 
merely  afiSxed  by  apposition  of  its  thick  extremity,  without  any 
of  the  encasement.  Such  instances  appear  as  if  some  circum- 
stance rendered  an  additional  support  necessary  in  the  particular 
instance.  There  are  instances  among  our  native  zoophytes  of 
upright  habit,  in  which  a  similar  circumstance  is  not  uncommon 
— much  more  common  than  among  the  YentricuUdse. 

I  have  one  example  in  which  there  is  no  encasing  root-sheath. 
And  in  that  specimen,  as  if  to  make  up  for  want  of  it,  the  root- 
lets begin  to  arise  about  an  inch  from  the  base,  being  already  of 
considerable  strength :  they  spread  out  immediately  on  each  side, 
and  so  support  the  body  just  as  a  tent  is  supported  by  the  stay- 
ing ropes  on  all  sides.  I  have  another  example  having  two  com- 
plete roots,  and  of  course  a  divided  base  to  the  body.  Each  root 
IS  however  smaller  than  usual.  These  examples  only  show  that 
the  world  was  under  the  same  laws  in  the  days  of  the  chalk  for- 
mation as  it  now  is :  that  then,  as  now,  monstrosities  would  some- 
times appear^  which,  however,  only  themselves  serve  to  show  the 
permanSce  'of  Law  and  Unity,  ila^nuch  as  in  the«  very  mou- 
strosities  there  is  always  present  some  compensating  pheno- 
menon which  it  is  interesting  and  instructive  to  observe. 

I  have  already  stated  that  my  investigations  into  the  tn/t- 
tnate  structure  of  the  YentricuUdse  have  rewarded  me  by  the  dis- 
covery of  an  entirely  new  kind  of  animal  structure. 

In  1841  Professor  Owen  read  before  the  Zoological  Society  a 
paper'*'  on  a  remarkable  production  from  the  Philippine  Islands, 
of  which  he  says,  ^^  in  the  exquisite  beauty  and  regularity  of  the 
texture  of  the  walls  of  the  Cone,  the  species  surpasses  any  of  the 
allied  productions  that  I  have,  as  yet,  seen  or  found  described,^' 
and  he  gives  to  it  the  very  appropriate  name  of  Euplectella. 
While  the  EupUcteUa  is  the  only  object  which  approaches  the 
Yentriculidie  in  the  beauty  and  regularity  of  its  texture,  the 
latter  far  surpass  it  not  only  in  possessing  a  much  higher  degree 

«  Zoological  TrauBSctions,  vol.  iii.  p.  203 ;  and  Ann.  and  Mag.  Nat.  Hiit 
vol.  viii,  p.  222. 
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of  that  very  beauty  and  regularity^  but  in  the  exquisite  delicacy 
of  a  further  texture,  of  which  the  Evplectdla  does  not  possess  a 
trace,  and  which,  so  far  as  I  can  learn  from  the  best  authorities, 
has  never  been  hitherto  observed  in  any  object,  animal  or  vege- 
table, recent  or  fossil. 

Through  the  kindness  of  Professor  Owen  and  the  liberality  of 
the  proprietor  of  the  specimen,  Mr.  Broderip,  I  have  had  an  op- 
portunity of  carefully  examining  the  Euplectella.  While  I  am 
thus  enabled  to  speak  to  the  fidelity  of  Prof.  Owen's  description, 
I  can  also  speak  with  more  assured  certainty  as  tP  points  to 
which,  having  the  structure  of  the  Ventriculidse  before  my  eye, 
my  attention  was  more  particularly  directed. 

The  Euplectella  is  composed  of  an  arrangement  of  fasciculi  of 
fibres,  one  course  over  the  other,  not  anastomosing  together :  its 
principal  substance  consists  of  two  layers,  a  longitudinal  and  a 
transverse  one,  of  which  the  former  is  external  to  the  latter. 
These,  thus  crossing  at  regular  intervals,  form  the  regular  tex- 
ture which  excites  Prof.  Owen's  just  admiration, — an  arrange- 
ment in  which  they  are  held  by  the  interlacement  of  other  and 
more  delicate  fibres  tied  by  the  same  faiiy  fingers  which  Dr.  John- 
ston describes  as  knitting  the  plexus  of  one  of  his  delicate  zoo- 
phytes. The  squares  thus  formed  are  about  the  eighth  of  an  inch 
in  size, — ^gigantic  in  comparison  with  the  squares  filling  the 
membrane  of  the  Ventriculidse. 

The  membrane  of  the  yentriculids&  is  composed  of  very  de- 
licate fibres  arranged  in  squares,  of  which  the  larger  ones  measure, 
on  an  average,  considerably  less  than  the  lOOth  of  an  inch  on  each 
of  their  sides  *.  The  fibres  of  the  V entriculidae  are  not  arranged  in 
fasciculi,  nor  in  layers  the  one  overlying  the  other  concentricaily  or 
otherwise.  Neither  are  they  at  their  points  of  crossing  wrapped 
together  by  other  interlacing  fibres.  The  substance  of  the  Ventri- 
culites simplex  (see  PI.  VIII.  fig.  1),  which  is  the  true  type  of  the 
whole  family,  is  not  quite  one  line  in  thickness  (about  the  sixteenth 
of  an  inch).  It  consists  of  five  thicknesses  of  the  squares  1  have 
mentioned. '  Consequently  the  substance  of  the  body  of  the  ani- 
mal consists  of  a  membrane  composed  of  an  exceedingly  delicate 
fibre  anastomosing  in  every  direction,  so  as  to  form  both  in  the 

flane  of  its  surface  and  of  its  thickness  regular  squares  (see 
^late  VII.  fig.  8) .  As  the  body  increases  in  size  from  the  base  to 
the  upper  margin  the  fibres  increase  in  number,  and  this  takes 
place,  not,  as  in  the  Euplectella,  by  the  "  convergence  and  inter- 
blending  of  contiguous  fibres,''  but  by  the  addition  of  a  fresh  fibre, 
generally  at  the  middle  of  the  outward  boundary  fibre  of  a 

•  The  «ize«  are  pretty  constant  in  different  species.  Tlicre  is  some  va- 
riation however.  Those  described  are  the  largest.  The  relative  dimensious 
appear  constant. 


94  Mr.  Toulmin  Smith  on  the  Ventriculidse 

iquare, — thus  causing  less  disturbance  to  the  regularity  of  the 
squares  than  happens  in  the  Eupleetella  (see  fig.  14).  But  this 
is  noi  all  the  beauty  and  delicacy  of  the  intimate  structure  of 
the  Ventriculidse.  A  structure  remains  to  be  described^  to  which 
the  expressions  of  Prof.  Owen  in  describing  the  EvpUeieUa  may 
well  justify  me  in  saying  that  no  language  can  do  justice^  and 
which  no  one  can  contemplate  without  delight,  wonder,  and 
exQuisite  admiration. 

If  the  reader's  attention  has  ever  been  attracted  by  the  roQ& 
of  the  large  railway  stations,  he  will  have  perceived  that  they  are 
held  together  by  the  mutually  counteracting  and  balancing  effects 
of  thin  rods  obliquely  placc^i — any  one  of  which  would  singly 
be  very  inefficient  for  any  substantial  purpose.  To  give  a  barred 
gate  strength,  or  to  keep  a  loose  door  or  window-frame  to  its 
true  square^  we  see  the  carpenter  fix  a  bar  obliquely  subtending 
the  right  angle,  which  will  hold  the  more  securelv  the  nearer  it 
is  fix^  to  eadi  side  at  equal  distances  from  the  angle.  The  prin- 
ciple of  the  bracket  whicn  supports  a  shelf  or  bust  is  but  the  same. 

But  there  is  nothing  new  under  the  sun.  Ages  before  rail- 
ways or  carpenters  existed,  nature  had  adopted  this  very  plan,  to 
ffive  strengtn  and  stability  to  the  deep  ocean  forms  of  the  whole 
&Ddly  T^entricdidie ;  only,  as  .he  efer  does,  adopting  a  method 
far  more  deUcate,  complete  and  beautiful  than  it  were  possible  for 
the  hand  of  man  to  execute. 

I  have  said  that  the  fibre  is  arranged  in  a  tissue  of  regular 

Snares,  which  are  formed  by  the  anastomosing,  at  each  angle, 
that  fibre.  But,  besides  these  fibres,  of  which  there  necessa- 
rily occur  at  each  angle  three  entire  ones  crossing  each  other,  or 
six  looking  at  them  as  radiating  from  the  angle  as  a  centre,  these 
crossing  and  anastomosing  fibres  are  strengthened  and  secured  bv 
twelve  still  finer  obUque  fibres,  each  about  one-fourth  of  the  length 
of  any  one  square  itself.  Each  of  these  fibres  subl;ends  one  of  the 
angles'  formed  by  two  of  the  primary  crossing  fibres,  and  of  which 
angles  there  are  of  course  at  each  crossing  twelve.  Each  of  them 
anastomoses  with  one  pair  of  the  primary  fibres  in  each  position 
in  which  they  meet  to  form  a  right  angle.  This  anastomosis 
takes  place  at  an  equal  distance  on  each  primarv  fibre  from  the 
angle  itself,  namely,  at  a  distance  of  about  one-mth  of  the  lengtfi 
of  one  side  of  the  square.  Thus  it  will  be  seen  that  at  ^tch 
place  of  crossing  there  are  twelve  subtending  fibres  and  six  pri- 
mary fibres,  in  all  eighteen  fibres.  Now,  tiSung  a  Ventricidite 
of  very  moderate  size,  say  three  inches  in  height  and  plain,  we 
shall  have  a  membrane  containing  at  least  750,000  squares,  and 
at  least  nine  milUon  of  these  deUcate  subtending  fibres,  each 
faultless.  What  a  marvellous  piece  of  workmanship  is  this ! 
It  will  be  perceived  that  by  this  most  admirable  contrivance  a 
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r^folar  octahedron  is  formed  round  about  the  point  of  union  of 
every  four  squares  throughout  the  whole  body  of  the  Yentri- 
cnlite,  thus  forming,  of  course,  as  many  octanedrons  as  there 
are  squares.  See  Plate  VII.  fig.  8,  and  more  clearly  fig.  10,  as 
seen  in  flinty  and  fig.  9  as  seen  in  dialk'*'. 

It  is  needless  to  point  out  the  strength  given  to  the  whole 
membrane  by  this  arrangement,  and  the  obvious  design  of  it  to 
prevent  any  injuiy  of  the  animals  to  which  it  belonged  arising 
from  any  yielcung  or  distortion  to  which  it  might  otherwise  be 
liable  from  the  operation  of  ordinary  causes  present  in  the  ocean 
where  they  dwelt.  They  generally  sufiered  fracture  rather  than 
yield  to  such  impulse. 

As  the  texture  reaches  the  surface,  both  external  and  internal, 
it  assumes  a  di£ferent  appearance  in  order  to  attach  to  it  the 
more  securely  what  I  shall  crave  permission  to  call,  for  the  pre- 
sent, the  polyp-skin.  The  regular  squares  and  their  octahedral 
junctions  are  still  present,  but  under  a  different  aspect ;  their  sise 
being  contracted  to  about  the  800th  of  an  inch.  This  appears 
to  be  effected  by  Uie  addition  of  finer  fibres  crossing  each  other 
within  each  square,  so  as  to  make  at  least  four  squares  equivalent 
to  each  of  the  larger  ones.  This  membrane  presents  a  solid 
series  of  these  squares ;  that  is,  they  extend,  in  a  single  layer,  as 
well  in  the  plane  of  its  thickness  as  of  its  superficies.  The 
membrane  spreads  over  every  convolution  and  descends  every 
anfructuosity  of  the  body.  Plate  VII.  fig.  1 1  shows  this  membrane 
in  caloedony,  where  several  of  the  actual  fibres  are  preserved  and 
the  crystallization  round  them  is  very  visible. 

External  to  the  whole,  the  polyp-skin  itself, — spread  over 
both  external  and  internal  surface  and  depressed  also  into  each 
of  the  anfractuosities, — stretches  over  the  delicate  membrane  last 
described,  with  which  it  is  closely  united  (see  Plate  VII.  figs.  12 
and  13,  and  FLYIII.  fig.  6).  In  specimens  both  in  flint  and  chalk, 
prepared  with  care  and  in  a  high  state  of  preservation,  an  equi- 
distant row  of  apparent  denticles  seems  to  extend  fit)m  the  inner 
substance  to  the  external  encasing  wall.  This  is  caused  by  the 
transverse  fibres  (in  the  flint,  incrusted  with  calcedony ;  in  the 

*  It  u  obviously  impossible  to  find  individual  specimens  wbicb  sball 
ftilly  show  those  states  of  fact  which  have  been  only  ascertained  by  careful 
examination  of  many  hundred  specimens.  Again,  the  least  obliquity  in 
any  section  will  cause  an  apparent  elongation  o?  some  and  a  cutting  off  of 
parts  of  other  squares ;  while  the  slightest  variation  in  focus  wiU  cause  fibres 
m  different  planes  to  appear  on  the  same  plane.  Hence,  oftentimes,  an  ap- 
parent  irre^arity  whicn  does  not  really  exist,  but  which  may  easily  deceivs 
tn  unpractised  eye  either  in  the  object  itself  or  in  the  engraving.  Figs.  8, 11, 
13  and  14  illustrate  this.  It  should  be  added,  that  the  octahedral  structure 
could  not  be  given  with  any  clearness  in  figs.  8,  9  and  14,  without  some* 
what  exaggerating  its  relative  size.  No  engraving  can  do  justtot  to  the 
exquisite  delicacy  of  the  original. 
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chalky  the  place  of  the  fibre  left  hollow  and  the  intervals  filled  with 
chalk)  of  the  delicate  membrane  which  underlies  the  polyp-skin. 

The  polyp-skin  itself  is  of  extreme  tenuity^  and  diners  alto- 
gether in  structure  from  the  internal  parts.  It  is  not  fibrous,  but 
of  a  uniformly  close  texture  which  yields  to  the  highest  powers 
of  the  microscope  no  other  than  a  minutely  granular  appearance. 

It  is  only  in  very  rare  cases  that  the  polyp-skin  is  found  in 
any  degree  of  perfection.  Careful  observation  and  comparison 
of  an  immense  number  of  specimens,  with  their  casts,  led  me  to 
infer  the  existence  of  this  polyp-skin,  as  matter  of  unevadable  con- 
clusion, long  before  I  was  fortunate  enough  to  find,  as  I  have 
since  done,  specimens  in  which  it  was  so  preserved  as  to  be  found 
on  the  body  of  the  fossil  itself.  In  such  cases  as  the  latter,  the 
internal  structure  is  always  clearly  seen  where  any  parts  of  the 
polyp-skin  are  ruptured.     See  PI.  VII.  fig.  12. 

I  shall  presently  enter  on  the  consideration  of  the  polyps 
themselves  and  the  accompanying  phenomena. 

It  will  of  course  be  understood  that  the  membranes  I  have  de- 
scribed must,  during  the  life  of  the  animal,  have  been  filled  with 
soft  parts,  which,  with  whatever  minutely  ramifying  vessels  they 
contained,  rapidly  decomposed,  and  of  which  therefore  I  have  as 
yet  discovered  no  trace. 

There  existed  no  spiculse,  siliceous  or  calcareous,  in  any  of  the 
Ventriculidse;  some  spiculse  in  the  adjoining  chalk  or  flint  may 
sometimes  deceive  an  inexperienced  observer. 

The  structure  of  the  root  differs  much  from  that  of  the  body. 
Annexed  to  the  body  by  short  fibres  clearly  seen  on  a  good  sec- 
tion, it  is,  like  the  body,  arranged  in  squares,  but  those  squares 
have  not  all  that  regularity  which  those  of  the  body  have.  They 
are,  in  general,  smaUer  in  their  average  size  than  those  of  the 
body,  and  have  throughout  a  tendency  to  elongation  in  their 
longitudinal  direction,  whence  they  are  often  narrowed  on  one 
or  both  of  their  lateral  planes.  The  fibres  of  the  root  are  also 
thicker  in  their  longitudinal  direction  than  in  their  transverse. 

It  is  particularly  important  to  observe  that  there  is  no  trace 
in  the  roots  of  the  octahedral  structure,  a  fact  precisely  in  ac- 
cordance with  the  functions  of  those  roots.  The  safety  of  the 
animal  would  be  more  secured  by  the  latter  yielding  to  every 
impulse,  and  waving  their  so  delicate  load  from  side  to  side,  than 
by  an  unbending  stiffness.  The  octahedral  structure  had  there- 
fore no  place  in  the  roots. 

The  int^ument  of  the  root  was  also  very  different  from  that  of 
the  body.  It  is  impossible  for  a  moment  to  confound  the  two.  Its 
longitudinal  fibres  were  much  thicker  than  the  transverse  ones ; 
and,  there  being  no  octahedral  structure  to  secure  an  unyielding 
exactness,  it  appears  as  if  disposed  in  long,  narrow,  and  not  very 
regular  meshes.     When  encrusted  with  calcedony  it  appears  not 


of  the  Chalk.  97 

unlike  some  vegetable  tissues  (see  fig.  7.  PI.  VIII.).  The  decep- 
tiveness  of  appearances  thus  caused  has  been  already  fully 
pointed  out.     This  integument  was  very  possibly  muscular. 

The  fibres  of  the  roots,  like  those  of  the  body^  all  anastomose 
together.     They  do  not  overlie  nor  entwine. 

When  it  is  remembered  that  sulphuret  of  iron  is  deposited 
more  or  less  on  every  fibre  that  has  been  actually  preserved^  it 
will  be  obvious  that  it  is  impossible  to  ascertain  the  exact  size  of 
the  recent  fibre.  I  have  however  frequently  observed  the  better- 
preserved  fibre  to  be  less  than  the  4000th  of  an  inch  in  diameter 
in  its  present  condition ;  much  appears  about  the  2000th  of  an 
inch ;  and  the  coarser  and  less  perfectly  preserved  rarely  exceeds 
the  thousandth  of  an  inch  in  its  present  condition.  The  fibre  is 
single  and  solid  (never  fistular).  It  is  generally  found  both  in 
flint  and  chalk  reduced^  more  or  less^  to  its  ultimate  granular  tex- 
ture^ in  which  case  it  resembles  the  granular  texture  of  other 
animal  fibre.  This  granular  texture  is  finer^  even  in  its  present 
condition,  than  that  of  the  recent  Actinia. 

The  description  of  another  most  interesting  point  which  I  have 
discovered  in  connexion  with  these  animals — the  ovarian  cells — 
will  more  properly  come  under  the  next  division  of  the  subject, 
when  the  natural  afSnities  of  the  animal  are  considered.  I  con- 
tent myself  for  the  present  with  stating  the  fact  of  the  discovery 
and  clear  establishment  of  these  ovarian  cells,  a  fact  which  cannot 
but  be  felt  by  every  naturalist  to  be  of  the  very  highest  import- 
ance, both  in  relation  to  the  individual  beings  themselves  and  as 
an  aid  in  determining  their  natural  affinities  (see  PL  VIII.  fig.  3). 

And  now,  having  thus  too  imperfectly  described  the  intimate 
structure  of  these  animals,  so  elegant  and  graceful  even  in  their 
external  forms,  I  hope  that  I  shall  be  felt  not  to  have  expressed 
a  too  strong  sense  of  the  exquisite  beauty  of  that  structure.  I 
have  searched  in  vain  amid  zoophytic  forms  for  any  structure 
that  may  compare  with  that  of  the  VentricuUdae  m  delicacy, 
beauty,  and  obvious  adaptation.  The  pride  of  man  may  call  all 
those  beings  who  differ  most  from  him  in  structure  the  'Hower 
animals  /'  but  I  would  ask.  Where  can  be  found  an  organization 
more  complex  or  more  exquisitely  delicate,  or  where  adaptation 
more  perfect,  than  is  displayed  in  the  structure  of  the  Ventri- 
culidae  ?  Where  can  we  find  a  structure  affording  more  conclu- 
sive evidence  of  the  all-prevalence  of  those  laws  of  Unity  and 
Design  which  it  is  the  grateful  task  of  the  naturalist  to  de- 
velope,  and  of  which  his  inquiries,  the  further  they  extend,  do 
but  unfold  a  wider  field  of  illustrations  for  man  to  study  and 
admire? 

[To  be  continued.] 
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XII. — On  the  Geographical  Distribution  and  ClamfiaMon  of 

Zoophytes*.    By  Jamm  D.  Dana. 

Hbat^  lights  pressure,  and  means  of  subsistence,  influence  more 
or  less  the  distribution  of  all  animals ;  and  to  these  causes  should 
be  added,  for  water  species,  the  nature  or  condition  of  the  water, 
whether  fresh  or  marine,  pure  or  impure,  still  or  agitated.  Next 
to  the  character  of  the  water,  heat  is  the  most  prominent  limit- 
ing agent  for  marine  animals,  especially  as  regards  latitudinal 
extent,  while  light  and  hydraulic  pressure  have  much  influence 
in  determining  their  limits  in  depth. 

Although  these  causes  fix  bounds  to  species  and  families,  they 
do  not  necessarily  confine  tribes  of  species  to  as  small  limits. 
This  is  sometimes  the  case,  and  it  is  nearly  true  of  a  large  group 
of  zoophytes;  yet  other  tribes  and  orders  include  species  whose 
united  range  comprises  all  the  zones,  from  the  equator  to  the 
polar  ices,  and  every  depth,  to  the  lowest  which  man  has  explored, 
affording  ti'aces  of  life. 

Order  Hydroidea, — ^The  Hydroidea  are  met  with  in  all  seas 
and  at  great  depths,  as  well  as  at  the  surface.  The  tropics  and 
the  cold  waters  of  the  frigid  zone  have  their  peculiar  species,  and 
a  few  are  found  in  fresh  waters.   The  rocks  and  common  marine 

filants  of  the  sea-coast,  the  dead  or  living  shell,  or  the  floating 
dcus  of  the  ocean,  are  often  covered  with  these  feathery  corals ; 
and,  about  reefs,  they  occasionally  implant  themselves  upon  the 
dead  zoophyte,  forming  a  mossy  covering,  taking  the  place  of  the 
faded  coral  blossom. 

The  species  are  most  abundant,  however,  in  the  waters  of  the 
temperate  zone,  and  are  common  upon  some  portions  of  our  own 
coast. 

Order  Actinoidea. — ^The  Actinoidea  are  marine  zoophytes. 
AH  oceans  have  their  species,  yet  in  the  torrid  zone  they  more 
especially  abound,  and  display  most  variedly  their  colours  and 
singular  forms. 

The  soft  Actinida  and  the  Alcyonaria  have  the  widest  range, 
occurring  both  among  the  coral  reefs  of  the  equatorial  regions, 
and,  to  the  north  and  south,  beyond  the  temperate  zone.  The 
Mediterranean  affords  species  of  Gorgonia,  CoraUium  and  Alcy- 
onium,  besides  numerous  Actinia.  The  coasts  of  Britain  have 
also  their  Alcyonia  and  Actinia,  and  from  far  in  the  northern 
seas,  come  the  Umbellularia,  and  some  other  species  of  the  Pen- 
natula  family. 

Among  the  coral-making  Actinaria,  the  Madrepore  and  Astnea 
tribes  are  almost  exclusively  confined  to  the  coral-reef  seas, — a 

*  From  SilliniRn*8  American  Journal  for  March  and  Mav  1847. 
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region  included  mostly  between  the  parallels  of  28^  north  and 
aonth  of  the  equator^ — ^while  the  CaryophyUia  family  are  spread 
as  widely  as  the  species  of  Actinia.  Several  species  of  Caryo- 
pkylUda  occur  in  the  Mediterranean^  and  others  in  the  high 
northern  seas,  and  they  are  met  with  at  depths  of  several  hundred 
feet.  They  are  also  common  among  the  coral  reefs  of  the  tropics. 
The  Madreporacea  and  Astneacea,  with  the  Gemmiporidie,  are 
the  principal  constituents  of  coral  reefs.  The  temperature  limit- 
ing their  geographical  range  is  66^  or  68^  F.,  this  being  the 
winter  temperature  of  the  ocean  on  the  outskirts  of  the  reef- 
growing  seas.  The  waters  may  sometimes  sink  to  64^,  but  this 
appears  to  be  a  temperature  which  they  can  endure,  and  not  that 
in  which  they  germinate.  The  extremes  which  theywiU  survive 
prove  only  their  powers  of  endurance,  and  do  not  affect  the  above 
statement ;  for  their  geographical  distribution  will  be  determined 
by  the  temperature  which  limits  their  powers  of  germination. 

The  temperature  of  the  ocean  in  the  warmest  parts  of  the  Pa- 
cific varies  from  80^  to  85^,  and  here  Astrseas,  Meandrinas,  Ma- 
drepores, &c.  are  developed  with  peculiar  luxuriance,  along  with 
thousands  of  other  strange  and  beautiful  forms  of  tropical  life.  A 
range  from  the  above  temperature  to  72^  does  not  appear  to  be 
too  great  for  the  most  fastidious  species.  At  the  Sandwich  Islands, 
which  are  near  the  northern  limits  of  the  coral  seas,  Porites  and 
Pocillopora  prevail,  and  there  are  very  few  species  of  the  genera 
Astr^ea,  Mussa*  and  Meandrina,  which  are  common  nearer  the 
equator. 

The  range  of  these  reef-forming  corals  in  depth  is  singularly 
smaU.  Twenty  or  perhaps  sixteen  fathoms  will  include  very 
nearly  all  the  species  of  the  Madrepore  and  Astrsea  tribes  f*  Tem- 
perature has  Uttle  or  no  influence  in  occasioning  this  limit,  as 
68^  F.  will  not  be  found  under  the  equator  short  of  a  depth  of 
100  fathoms.  Light  and  presstire,  the  latter  affecting  the  amount 
of  air  for  aeration,  are  probably  the  principal  causes.  The  waves, 
moreover,  seldom  reaching  to  a  greater  depth  than  thirty  fathoms, 
cannot  aid  in  renewing  the  expended  air  below  as  they  do  at  the 
surface. 

In  recapitulation  we  state  that  the  Astrseacea,  Madreporacea, 
and  the  Gemmiporidse  among  the  Caryophyllacea,  are,  with  few 
exceptions,  confined  to  the  coral-reef  seas{,  and  to  within  twenty 
fathoms  of  the  surface.     The  CaryophyUida^  extend  from  the 

*  LobophyUia  of  Blainville,  Aftusa  of  Oken. 

t  The  evidences  on  this  point  will  be  presented  in  the  Report  on  Coral 
Islands. 

I  The  exceptions  belong  mostly  to  the  genus  Euphyllia^  which  includes 
the  genus  Uabellum,  some  TurbinaU^B  and  the  LobophyUia,  having  entire 
lamellae. 

f  The  CaryophylUa  of  Blainville,  with  the  Dendrophyllia,  Oculitim,  &c. 


100 


Mr.  J.  D.  Dana  on  Zoqpkytes. 


equator  to  the  frigid  zone,  and  some  species  occur  at  a  depth  of 
200  fathoms  or  more.  The  Alcyanaria  have  an  equally  wide 
range  with  the  Caryopkyllida,  and  probably  reach  still  farther 
towards  the  poles.  The  Uydroidea  range  from  the  equator  to 
the  polar  regions,  but  are  most  abundant  in  the  waters  of  the 
temperate  zone. 

Besides  the  above-mentioned  lioiiting  causes,  there  are  others 
of  importance,  one  of  which  may  be  alluded  to  in  this  place ; 
the  remaining,  belonging  more  properly  to  the  Geological  Report 
on  Coral  Reefs  and  Islands,  will  be  particularly  considered  in  the 
forthcoming  volume  by  the  author.  The  cause  referred  to^  is  that 
proceeding  from  original  sites  or  centres  of  distribution.  There  is 
sufficient  evidence  that  such  centres  of  distribution,  as  r^ards 
zoophytes,  are  to  be  recognized.  The  species  of  corals  in  the 
West  Indies  are  in  many  respects  peculiar,  and  not  one  can  with 
certaintv  be  identified  with  any  of  the  East  Indies.  The  central 
parts  of  the  Pacific  Ocean  appear  to  be  almost  as  peculiar  in  the 
corals  they  afford ;  but  few  from  the  Feejees  have  been  found 
to  be  identical  with  those  of  the  Indian  Ocean.  A  more  com- 
plete acquaintance  with  the  corals  of  these  different  seas  will 
undoubtedly  multiply  the  number  of  identical  species ;  but  ob- 
servations, thus  far  made,  seem  sufficient  to  establish  as  a  fact, 
that  a  large  part  of  zoophytes  are  confined  to  a  small  longitudinal 
range.  This  will  be  seen  from  the  following  table,  exhibiting  in 
a  general  manner,  as  far  as  known,  their  geographical  distri- 
bution. Each  column  gives  the  number  peculiar  to  the  region 
specified  at  top. 


Tribe  Aktrjsacea. 
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Fungidae 

Tribe  Caryophyllacea. 
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49 
14 
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•  The  PocilloporiCt  Sideropone,  Milleporay  FavositeSf  and  other  genera  of 

Madreporacea,  in  which  the  cells  are  internally  divided  by  horizontal  septa. 

t  Part  of  the  Porites  of  authors,  the  species  having  shallow  cells  closed 
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From  this  table^  it  appears  that  only  twenty-seven  species  out 
of  806  are  knoum  to  be  common  to  the  East  Indies  and  Pacific 
Ocean.  With  regard  to  those  common  to  the  East  and  West 
Indies,  for  which  no  column  is  assigned,  there  are  but  two, — the 
Meandrina  labyrinthica  and  Astrea  ffolaxea, — ^about  which  much 
doubt  remains. 

We  have  no  authority  for  accrediting  to  the  West  Indies  any 
species  of  the  genera  fkmffia,  Pavonia,  Herpetolithua,  Mertdina, 
Afonticularia,  Gemm^ora,  Anthopki/Uum*,  Pocillopora,  Sidero- 
pora  or  Seriaiopora,  aU  of  which  are  common  in  the  opposite 
hemisphere.  The  Agaricia,  with  the  exception  of  two  osculant 
species,  are  confined  to  the  subgenus  Mycedia,  exclusively  West 
Indian,  which  contains  very  firm  compact  corals,  often  with  an 
Astraa-hke  character.  The  Millepores  are  the  only  known  Fa- 
vositida,  and  but  half  a  dozen  Madrepores  have  yet  been  distin- 
guished. The  Manicitue,  CaryophyUuE  and  Oculina  are  more 
numerous  in  the  West  Indies  than  elsewhere,  and  the  Cieno^ 
pkyUut  [Meandrina  with  stout  entire  lamellae)  have  been  found 
only  in  the  West  Indies.  The  genus  Pontes  contains  several 
species,  but  they  are  uniformly  more  fragile  and  more  porous 
species  than  those  I  have  seen  from  the  Pacific  and  Indian 
Oceans ;  and  the  polyps,  as  figured  by  Lesueur,  are  more  exser- 
tile,  approaching  in  this  particular  the  Goniopons. 

General  Remarks  on  Classification. — It  has  often  been  justly 
said,  that  there  can  be  but  one  strictly  natural  classification  in 
either  of  the  oi^anic  kingdoms.  Yet  if  we  look  upon  any  system 
presented  in  the  usual  order  on  paper,  as  correctly  and  completely 
the  natural  system,  we  greatly  mistake  nature ;  for  the  various 
affinities  cannot  be  fully  expressed  on  a  plane  surface.  The  lines 
are  so  many,  and  so  interlaced,  that  to  be  understood,  they  must 
be  conceived  of  as  ramifying  in  space.  The  mind,  proceeding 
properly  to  its  work,  determines  first  upon  those  qualities  which 
are  physiologically  of  the  most  fundamental  importance :  it  fol- 
lows out  the  variations  of  structure  under  the  grand  divisions 
thus  ascertained,  fixing  its  attention  successively  upon  qualities 
of  a  less  and  less  general  character ;  it  traces  the  species  through 
the  various  modifications  in  these  several  particulars,  marking  out 
the  lines  of  gradation  in  afiSnities, — observing,  some  it  may  be, 

at  bottom  (Pontes  clavaria  and  the  allied).  The  other  Pontes,  with  a  few 
exceptions,  belong  to  the  genus  Manopora  of  the  author,  and  are  true  Madre- 
pores in  their  cells,  but  with  imperfect  calicles  or  none :  the  P.  spumosa  of 
Launarck,  and  the  allied,  are  here  included,  besides  the  Montipora  of  Blain- 

▼ille. 

^  Sarcimula  in  part  of  Blainville,  CaryophylUa  in  part  of  Lamarck ;  An- 
thopkjfUum  of  Schweigger,  who  introduces  the  name,  but  not  of  writers  on 
fossil  corals. 
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partly  iaolated  and  terminating  abruptly,  others  graduating  into 
the  different  aeriea  by  firequent  blendinga  or  anaatomoainga,  and 
often  between  different  linea  detecting  a  serial  parallelism :  in  this 
way  the  network  is  finally  completed  to  the  mind's  eye. 

When  the  relations  are  fully  understood,  we  are  reaay  to  diyide 
off  into  classes,  orders,  and  the  smaller  subdivisions,  cutting  the 
threads  here  and  there,  as  shall  best  exhibit  the  genearal  character 
of  the  whole,  remembering  to  make  the  corresponding  divisions  of 
equivalent  importance  and  character.  The  institution  of  these  t»> 
rious  groups  is  not  properly  classifying;  for  the  classification  is 
completed  when  the  branclungs  and  interlinkings  of  affinities  are 
made  out.  Subdivisions  with  appropriate  names  are  however  ne- 
cessary, to  aid  the  memory  and  convey  this  knowledge  in  words. 
Genera  are  convenient  artificial  sections,  based  on  natural  affini- 
ties ;  and  very  commonly  they  shade  almost  imperceptibly  into 
one  another.  Whoever  has  attempted  to  lay  out  classes  and  their 
families  and  genera,  has  perceived  the  interlinkings,  and  felt  the 
perplexity  they  produced.  It  may  often  have  seemed  vexatious  to 
the  systematist  to  have  had  a  weU^haraeterized  family  or  genua 
spoiled  in  its  characteristic,  and  exceptions  introduced,  by  the  dis- 
covery of  new  species  whicli  blend  it  with  another  group,  before 
considered  quite  distinct.  But  such  perplexities  wUl  not  be  per- 
ceived, if  we  follow  nature  with  docUity,  and  make  it  our  aim 
to  bring  out  prominently  the  various  shadings  between  subdivi- 
sions. The  true  object  of  classification  is  not  to  dissect  the 
departments  of  life  into  as  many  distinct  parts  as  possible  for 
display  like  anatomical  preparations ;  but  to  illustrate  the  iy stem 
of  nature  in  its  unity,  and  exhibit  the  myriad  parts  blended  in 
one  concordant  whole. 

The  modifications  of  structure  in  living  beings  evidently  pro- 
ceed, to  a  great  extent,  from  the  nature  of  the  world  we  inhabit, 
and  the  general  laws  and  necessities  of  life.  There  are  air,  earth, 
and  water,  and  these  have  their  varieties  of  condition.  Plants 
and  animals  offer  other  sites  for  living  beings.  The  same  cir- 
cumstances may  be  said  to  caU  for  the  variety  of  size  which 
exists  in  nature,  for  otherwise  there  would  be  possible  conditions 
for  existence  unoccupied.  The  general  nature  of  life  and  its 
modes  of  exhibition,  with  the  primary  systems  of  structure,  being 
determined  upon  in  infinite  wisdom,  we  need  attribute  no  other 
plan  to  creative  power  than  that  of  the  simple  adaptation  of  life, 
as  thus  constituted,  to  the  conditions  the  world  affords.  Circles 
and  numerical  relations  may  amuse  the  imagination;  but  we 
have  no  evidence  that  the  Hand  which  made  was  confined  by 
such  prescribed  courses.  We  cannot  fail  to  see,  however,  that  in 
the  primary  plan  of  structure  in  living  beings,  certain  organs  or 
their  parts,  through  extended  groups,  have  been  limited  by  fixed 
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nmnbera :  and  this  is  so  distinct  in  some  classes,  that  it  becomes 
aji  interesting  study  to  trace  out  the  sources  of  variations  from 
the  typical  number*.  We  see  the  boundless  resources  of  nature's 
Author  displayed  with  greater  force,  the  fewer  the  types  from 
which  an  infinite  variety  might  proceed ;  but  not  in  any  limiting 
of  the  number  of  species  constituting  groups. 

Among  the  organs  upon  which  the  range  of  characters  in  the 
animal  langdom  depends,  the  nervous  system  takes  necessarily 
the  precedence,  for,  as  has  been  said  witn  much  propriety,  this 
system  is  itself  the  species;  since  upon  its  characters,  in  con- 
nezion  with  the  general  laws  of  organic  growth,  depends  in  a 
very  great  d^ree  the  nature  of  the  individual.   Next  to  this,  come 
those  organs  which  are  intimately  connected  with  the  sustaining 
of  life,  primarily,  those  pertaining  to  respiration  and  circulation, 
and  secondarily,  those  adapted  to  the  receiving  and  digesting  of 
food;  and  next,  or  of  parallel  value  with  the  last,  the  provision 
for  the  continuation  of  the  species.     The  means  of  locomotion 
and  the  associated  structure,  constitute  a  characteristic  intimately 
connected  with  the  causes  just  mentioned.     Under  the  several 
grand  divisions  to  which  we  are  led  by  the  above  considerations, 
there  are  subordinate  variations  arising  from  the  adaptation  of  life 
to  minor  differences  in  the  conditions  of  existence  around  us  :— 
such  as  minor  differences  of  soil  (if  we  may  extend  this  word  to 
all  those  varieties  of  sites,  afforded  by  the  air,  earth,  water,  vege- 
table and  animal  structures,  variously  modified  by  temperature, 
light  and  pressure) ;  differences  in  the  modes  of  taking  prey  or 
food  of  whatever  lund,  and  in  some  peculiarities  of  the  organs  of 
digestion ;  certain  differences  depending  on  the  sexual  relations, 
and  the  means  of  preserving  and  developing  the  young,  varying 
with  the  modes  of  existence  alluded  to;  modifications  of  the  pro- 
visions for  self-preservation  against  enemies.  These  minor  differ- 
ences are  exhibited  in  two  ways :  either  particular  organs  retaining 
the  same  frmctions,  undergo  modifications  in  form  and  structure ; 
or  with  other  modifications,  they  subserve  the  purposes  of  different 
functions.    When  adaptations  to  different  circumstances  or  pur- 

*  Milne  Edwards  has  well  illustrated  the  fact,  tbat  seven  is  a  normal 
number  in  Crustacea,  the  cephalic,  thoracic  and  abdominal  parts  each  con- 
sisting normally  of  this  number  of  segments,  and  variations  taking  place  by 
a  union  of  two  or  more  segments,  or  by  subdivisions  ;  and  this  same  law 
extends  even  to  the  joints  of  the  legs  and  antennae.  The  prevalence  of 
such  a  law  through  so  laige  a  class  afibrds  a  sufficient  ^und  for  belief 
that  specific  numbers  have  not  been  entirely  disregarded  w  any  branch  of 
nature,  though  the  actual  exhibition  of  them  has  been  obscured  in  ways 
not  understood.  We  cannot  disbelieve,  therefore,  that  numerical  relations 
wera  involved  in  the  plan  of  creation ;  yet,  while  admitting  them  as  regards 
the  maiure  of  organic  structures,  we  do  not  admit  that  the  number  of  struo- 
tures  made  on  any  particular  type  had  reference  to  any  similar  ratio. 
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poses  take  place  by  variations  in  corresponding  sets  of  organs 
or  parts  of  organs,  the  relations  produced  are  termed  homologteal ; 
and  the  relations  are  analogical  when  they  depend  on  a  simi- 
larity of  function,  however  produced*. 

As  the  several  families  or  classes  of  animals  are  exposed,  in 
some  respects  more  or  less  general,  to  the  same  circumstances, 
they  would  naturally  undergo,  in  many  instances,  either  homo- 
logical  or  analogical  modifications,  occasioning  that  serial  paral* 
lelism  alluded  to  on  a  preceding  page.  And  again,  as  the  animals 
of  the  same  class  may  be  fitted  to  many  different  circumstances 
in  nature,  other  paralleUsms  should  exist,  of  a  wider  character. 

The  order  in  which  the  above  sources  of  distinctions  in  the 
animal  kingdom  are  mentioned,  may  be  in  the  main  nearly  that 
of  their  relative  importance.  Yet  it  is  well  known  that  a  set  of 
characters  valuable  in  one  group  is  worth  nothing  in  another :  and 
this  holds  true  in  some  cases  even  with  those  characteristics  that 
are  in  general  fundamental.  It  seems  at  first  a  violation  of  all 
propriety,  to  arrange  together  animals  having  gills,  and  those  that 
have  none ;  those  that  have  a  heart,  and  those  that  are  destitute  of 
even  a  vestige  of  one  beyond  a  distant  valve  or  two  in  the  circu- 
lating system ;  those  that  have  distinct  arteries,  and  those  whose 
arteries  are  only  the  lacunal  passages  among  the  muscles  and 
other  organs.  Still  this  may  be  in  accordance  with  a  philo- 
sophical classification.  The  class  Crustacea  actually  illustrates 
each  of  the  three  anomalies  just  stated.  If  the  singular  Am- 
phioxus  is  truly  a  fish,  as  many  ichthyologists  afiBrm,  we  may 
have  a  vertebrate  animal  without  a  brain,  and  without  a  sense  to 

*  Prof.  R.  Owen,  the  eminent  comparative  anatomist  of  England,  mentions 
three  kinds  of  homology,  viz.  '*  general,"  '^  serial,"  and  "special."  "  General 
homology  is  the  relation  in  which  a  part  or  series  of  parts  stands  to  the  ideal 
or  fundamental  type ;  and  thus,  when  the  hasilar  process  of  the  occipital 
bone  in  Anthropotomy  is  said  to  be  the  *  centrum'  or  '  body  of  the  last  cra- 
nial vertebra /  its  general  homology  is  enunciated.  When  it  is  said  to 
repeat,  in  its  vertebra  or  natural  segment  of  the  skeleton,  the  body  of  the 
spnenoid  bone,  the  body  of  the  atlas,  and  the  succeeding  vertebral  bodies  or 
centrums,  its  ifrto/ homology  is  indicated.  When  the  essential  correspond- 
ence of  the  basilar  process  of  the  occipital  bone  in  Man  with  the  distinct 
bone  called  '  basi-occipilal'  in  a  crocodile  or  a  fish  is  shown,  its  epecial  ho- 
mology is  determined." — Phil.  Mag.  xxviii.  3rd  ser.  526,  June  Supp.  1846. 

We  refer  the  reader  also  to  a  very  excellent  paper  "  on  ihe  Structural 
Relations  of  Organized  Beings,"  by  H.  E.  Stnckland,  F.G.S.,  Phil.  Mag. 
zxviii.  3rd  ser.  354,  in  which  the  subject  of  affinities  in  organic  beings  is 
presented  in  a  clear  and  philosophical  light.  In  addition  to  the  terms 
homology  and  analogy,  Mr.  Strickland  proposes  the  word  iconum,  to  ex- 
press reeemblance  ofwrm  without  a  timilaritg  of  elntclure  or  function ;  for 
example,  the  resemblance  of  the  flower  of  the  pea  to  a  butterfly,  or  the  shell 
Haliotis  to  an  ear ;  and  it  includes  also  resemblances  between  species  arising 
from  accidental  coincidence  of  colour ;  while  analogy  includes  such  resem- 
blances as  depend  upon  a  similarity  of  function. 
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raise  it  above  the  -Polyp.  In  such  cases,  the  system  of  structure 
typical  of  a  group  is  ascertained  by  a  general  study  of  the  spe- 
cies^ and  then  an  acquaintance  with  this  structure  assists  in 
tracing  out  transitions^  and  determining  how  far  one  and  another 
organ  may  fail  without  requiring  an  entire  separation  of  an  in- 
dividual from  the  group. 

To  classi^  requires  therefore  the  widest  possible  range  of 
knowledge  of  organic  beings,  and  the  nicest  balancing  of  tdfini- 
ties :  and  we  remark  again,  that  it  consists  rather  in  expressing  the 
various  chains  of  affinities  or  homologies  direct  and  parallel,  with 
their  shadings  and  blendings,  than  in  searching  for  certain  in- 
violable characteristics  for  distinguishing  groups  of  species. 

dassificaiian  of  Zoophytes. — In  view  of  the  foregoing  prin- 
ciples^ any  classification  of  Zoophytes  made  out  without  refer- 
ence to  the  structure  of  the  animals  must  necessarily  be  faulty. 
There  have  been  several  of  this  kind  in  the  department  of  Corals ; 
and  as  the  subject  has  been  Uttle  understood  till  within  a  few 
years  past,  errors  were  to  be  expected.  They  subserved,  for 
the  time,  the  purpose  of  systematizing  the  facts  known,  and 
afforded  a  means  of  characterizing  species :  so  far  they  were  good. 
But  at  the  present  day,  to  make  out  a  classification  based  on  the 
corals  alone  and  the  easiest  method  of  distinguishing  them, 
would  partake  of  times  of  past  ignorance :  they  can  no  more  be 
properly  arranged  without  reference  to  their  animals,  than  shells 
without  regard  to  their  mollusks.  The  zoological  relations  of 
the  species  should  be  first  studied,  and  afterwards  such  characters 
laid  down  for  the  corals  as  belong  to  the  orders  and  families  thus 
deduced. 

The  first  classification  of  Zoophytes  in  which  the  animals 
received  attention  was  offered  by  Blainville*.  Lamarck  had  led 
the  way  with  a  discriminating  study  of  the  corals.  Blainville 
availed  himself  of  the  observations  of  Quoy  and  Gaimard,  besides 
the  few  investigations  of  older  authors,  ahd  with  great  acumen 
made  out  an  arrangement,  which  in  its  general  features  was 
highly  natural.  He  divided  Zoophytes,  including  the  Actinia, 
into  the  groups  Zoaniharia,  Polypiaria,  and  Zoophytaria ;  and 
if  we  strike  out  from  Polypiaria  a  few  species  that  belong  to 
the  first  division,  and  others  that  are  Bryozoa,  we  have  the  groups 
Zoantharia  and  Zoophytaria  corresponding  to  the  groups ^c^tnarta 
and  Alcyonaria  of  the  classification  by  the  writer,  and  Polypiaria 
nearly  to  the  Hydroidea,  The  only  other  change  of  importance 
which  the  writer  has  proposed  in  these  primary  subdivisions  is 

•  Manuel  d'Actinologie  ou  de  Zoophytologie,  par  H.  M.  D.  de  Blain- 
Tille.  644  pp.  8vo,  with  an  atlas  of  100  plates.  Parisi  1834.  (The 
printing  began  in  1 830.) 

Ann.  Sf  Mag,  N.  Hi^.   Vol.  xx.  8 


106  Mr.  J.  D.  Dana  an  Zoophytet. 

the  union  of  the  Actinaria  and  Alcyonaria  into  a  single  group, 
Actinoidea,  equivalent  in  importance  to  Uydroidea.  Blainville 
was  the  first  author  who  actually  introduced  coral  zoophytes 
fairly  into  the  animal  kingdom  bv  his  mode  of  describing  and 
arranging  them.  He  did  not  call  the  department  a  branch  ot 
soology,  and  then  describe  corals  as  if  they  were  porous,  stelti'- 
geroua  stones,  which  is  even  now  in  many  instances  the  case*. 
Still  he  speaks  of  the  cells  as  coniaimnff  the  polyps,  which  is  the 
reverse  of  the  fact. 

Ehrenberg  in  1884t>  after  a  more  thorough  acquaintance  with 
coral  animals  obtained  by  investigations  in  the  Red  Sea,  made 
some  important  improvements  in  the  minor  subdivisions ;  but  his 
grand  divisions  were  unfortunate.  He  separated  in  many  cases 
the  attached  from  the  unattached  species,  and  again,  the  simple 
from  the  compound,  and  thus  broke  up  the  natural  assemblages 
which  Blainviile  had  made  out.  Even  the  natural  group  Alcy- 
onaria (Blainville's  Zoophytaria)  is  subdivided  by  him,  and  the 
parts  widely  separated.  His  system,  notwithstanding  some  ano« 
malics,  exhibits  great  reach  of  mind  and  searching  investigation. 
He  removed  correctly  the  Bryozoa  from  other  Zoophytes,  and 
first  suggested  the  relation  of  the  Millepores  and  Favosites  to 
the  Madreporacea.  He  pointed  out  the  true  nature  of  coral  se- 
cretions, and  described  the  mode  of  reproduction  by  spontaneous 
subdivision,  which  had  not  before  been  noticed.  The  modes  of 
growth  were  also  to  a  considerable  extent  described  by  him,  and 
important  use  made  of  them,  though  not  always  correctly,  in  the 
classification  of  Zoophytes. 

Milne  Edwards,  whose  acquaintance  with  Zoophytes  had  been 
extended  by  a  personal  examination  of  many  species,  and  by  a 
thorough  study  of  the  labours  of  others,  besides  acomprdensive 
knowledge  of  nature,  proposed,  in  1837,  a  brief  outline  of  a 
classification,  which,  as  far  as  detailed,  exceeded  those  preceding 
it  in  philosophical  character.  The  Hydroidea  {"  Sertulariens''), 
the  Actinaria  ('' Zoanthaires''),  and  the  Alcyonaria  ('^Alcyo- 
niens'^),  are  laid  down  as  the  grand  divisions,  and  without  the 
striking  violations  of  affinities  which  appear  in  Blainville's  order 
Polypiaria.  We  only  observe  that  the  Favosites  are  separated 
from  the  Madreporacea,  with  which  group  they  were  placed  by 
Ehrenberg,  and  where  they  beyond  doubt  belong. 

*  In  descriptions  of  corals  (the  internal  ox  6af  a/ secretions  of  Zoophytes), 
those  characters  which  belong  to  the  Zoophyte  ought  to  be  first  stated,  such 
as  the  general  form,  mode  of  growth,  &c. ;  and  afterwards,  aefwratelv,  what- 
ever, not  already  stated,  may  require  mention  with  respect  to  the  coral 
itself. 

t  Abhandl.  der  Konigl.  Akad.  der  Wistensoh.  in  Berlm  for  1832, 
pp.  225-438^ 
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Hieae  are  the  pnncipid  authon  eince  Lamarck  who  have  un- 
dertaken a  genmd  arrangement  of  the  dass  of  Zoophytes.  The 
**  Stony  Corals''  have  quite  recently  been  arranged  mostly  from 
the  corals  alone  by  Mr.  J.  E.  Gray  of  London*.  We  may  ex- 
press the  belief^  without  entering  into  any  criticisms  on  his  clas* 
sificatioo^  that  with  a  more  extended  study  of  the  animals  and 
their  corals^  he  would  not  have  separated  the  MiUeporm  and  Hef- 
Koporm  so  widely  from  the  PocUlopong;  the  Stylastrida  from 
the  8ideropor4B;  the  MonOportB  from  a  part  of  Lamarck's  Po^ 
rites;  the  Fvngue  from  tiie  Pavonia;  nor  united  into  a  single 
group  the  Pavonise  and  many  AstrMt;  nor  the  FunguB,  Fla^ 
beUa  and  Meandrinm  :-«-*-in  the  last  case  giving  an  unreal  import- 
ance to  the  oblong  shape  of  the  Flabella^  and  implying  a  relation 
which  is  wholly  without  foundation  between  the  oblong  cell  of 
the  Meandrina,  Flabella  and  Ikmgia',  for  in  the  firHf  the  form 
arises  from  budding;  in  the  second,  it  is  the  shape  of  the  polyp's 
disc ;  and  in  the  tiardt  the  cell  is  only  a  depression  at  the  centre 
of  the  disc,  and  the  form  has  not  even  generic  importance. 

Before  giving  a  general  view  of  the  dassification  of  Zoophytes, 
to  which  the  writer  has  been  led  by  the  study  of  coral  animals  f , 
the  importance  of  different  characters  as  a  bam  of  classification 
may  be  briefly  oonsidned. 

Owing  to  the  simplicity  of  polyps,  there  are  few  organs  or 
functions  to  afford  distinctive  characters.  They  are  as  follows : 
I.  The  digestive  system.  II.  The  ovarian.  III.  The  modes  of 
budding  and  growdi.  lY.  The  tentacles  and  general  character 
of  the  exterior.    V .  The  secretion  "of  coral  and  its  nature. 

I.  The  Dtgesiiee  System.-^-ln  this  system  the  stomach  varies 
(1)  in  length  as  compared  ^ith  the  mtemal  or  visceral  cavity 
fadow,  and  (2)  in  the  character  of  the  parts  bdow  and  around  it. 
In  the  first  partieular,  the  difference  is  one  toi  less  general  im- 
portance than  has  been  allowed;  the  relative  length  in  the 
Actinia  and  most  Actinoid  corals  is  between  four-fifths  and  one* 
third}  in  the  Zoanthida  it  is  between  ome^third  and  one-sixth; 
in  the  Alcyonaria,  between  one-third  and  one-twentieth;  in  the 
Hydroidea  the  stomach  is  sometimes  much  shorter  in  proportion 
than  in  many  Alcycmaria,  though  often  &i  longer.  In  tha  second 
particular  the  difference  is  wide,  the  Actinoidea  having  the  sto- 

*  ''An  Outline  of  an  Arrangement  of  Stony  Cocals,"  by  J.  E.  Gray, 
F.R.S.  &c. :  Annals  and  Magazine  of  Natural  History,  xix.  120,  Feb.  1847. 

f  As  it  may  be  of  some  importance  to  those  interested  in  the  department 
of  Zoophytes,  the  writer  here  states  that  the  animals  of  more  thiem  sixty 
wfcmtm  «f  eoral  animals,  exelnsiTe  of  Alcyonaria  and  Hydroidea,  and  per- 
tatoiag  nearly  to  eveiy  •genus,  have  been  figured  bv  hiin,  from  living  spe- 
«imene  obtained  in  the  Pacific  and  £ast  ladies,  and  Uiese  %Mres  will  appear, 
ahMig  with  others  of  different  corals  whose  animals  were.not4>blained,  in  the 
forthcoming  Atlas  to  accompany  the  Report  on  Zoophjrtes. 
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mach  suspended  within  the  visceral  cavity^  and  attached  to  the 
sides  of  the  polyp  by  a  radiating  series  of  vertical  fleshy  lamellse, 
which  are  wanting  in  the  Hvdioidea.  The  visceral  cavity  is  a 
simple  tabe  in  the  latter^  and  is  radiated  with  vertical  lamellae  in 
the  former;  but  these  peculiarities  are  also  connected  with  the 
modes  of  reproduction.  We  omit  other  less  obvious  points  of 
difference. 

II.  Ovarian  Syttem. — In  this  system,  ranking  in  importance 
with  the  digestive,  the  absence  of  specisJ  organs  with  spermatic 
and  ovarian  functions  distinguishes  the  Hydroidea,  and  the  ex- 
istence of  such  organs  the  Actinoidea.  No  character  can  be  of 
higher  value,  or  more  marked  in  its  attending  peculiarities. 

Among  the  Actinoidea,  there  is  a  great  variation  in  the  number 
of  genital  lamellae,  and  in  the  relative  position  of  the  two  kinds^ 
the  spermatic  and  ovarian.  In  the  Alcyonaria  there  are  uni- 
formly eight  in  all ;  in  the  Actinaria,  either  six,  twelve,  or  mare*. 
In  many  of  the  latter  division,  if  not  in  all,  the  two  lands  of  la- 
mellae (spermatic  and  ovarian)  are  distinct :  in  some  of  the  former, 
the  same  lamella  is  ovarian  above  and  spermatic  below,  or  two 
are  spermatic  and  the  rest  ovarian ;  or  perhaps  other  conditions 
may  exist.  There  is  good  reason  for  separating  the  Alcyonaria 
from  the  Actinaria,  but  not  for  making  each  division  equivalent 
in  rank  to  that  of  Hydroidea. 

III.  Process  of  Budding  and  Growth. — 1.  We  find  that  the 
fact  of  species  budding  or  not  budding,  is  not  connected  in  Zoo- 
phytes with  any  peculiarity  of  structure  that  can  be  detected,  and 
farther,  the  transitions  are  gradual  and  frequent.  This  character 
therefore,  as  it  indicates  no  difference  of  concentration  in  the  ner- 
vous system,  is  entitled  to  little  consideration  as  a  means  of  di- 
stinction in  the  classification  of  these  animals : — ^it  is  no  more 
important  here  than  in  botany,  where  a  plant  consisting  of  a 
single  individual  bud  may  be  placed  alongside  of  one  which 
consists  of  several.  It  may  sometimes  however  be  used  to  distin- 
guish genera :  yet  in  the  genus  Fungia  there  are  a  few  species 

*  A  passage  of  the  JetinuB  into  the  Alcyonaria  may  perhaps  be  obserred 
in  the  LucemariiBj  which  have  a  four-  or  eight-Iobed  summit;  and  other 
Aciinite  approximate  to  this  lobed  character.  These  lobes  bear  a  number 
of  tentacles,  or  correspond  to  a  number ;  and  hence  analogy  suggests  that 
possibly  in  the  Alcyonaria  each  tentacle  properly  corresponds  to  two  ten- 
tacles or  more,  or  to  a  lobe  in  the  AcUnUe  alluded  to.  This  view  is  borne 
out  by  finding  in  the  larger  Alcyonaria  the  tentacles  having  a  size  wholly 
incompatible  vrith  the  structure  of  the  Actinaria ;  for  the  writer  has  shown 
in  another  place  that  in  the  Actinaria  there  are  limits  to  the  relation  be- 
tween the  number  of  tentacles,  as  well  as  the  width  of  interval  between  the 
•genitaf  lamellae,  and  the  size  of  the  animal.  Whether  the  analogy  holds  or 
not,  the  facts  show  striking  difiTerences  between  the  Actinaria  and  Alcyo- 
naria.   See  further,  *  Report  on  Zoophytes,'  pp.  34,  123. 
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that  increase  until  they  consist  of  two  or  three  individuals ;  and 
there  is  thence  a  passage  to  the  HerpetoUihi,  Eschsch.  (Hali- 
glessse,  Ekr,)  and  Polypkyllia,  Q.and  6.  The  simple  and  com- 
pound CyathophyUa  are  other  examples  of  the  difficulty  of  this 
separation. 

2.  But  the  modes  of  budding  and  growth  are  of  higher  cha- 
racter ;  especially  the  distinction  of  superior  and  inferior  gemma- 
tion^ in  the  former  the  huds  being  terminal  or  at  the  summit^  and 
in  the  latter  lateral  or  basal.  It  is  of  little  importance  whether  the 
summit-widening,  which  accompanies  superior  gemmation,  takes 
place  in  the  discs,  or  just  exterior  to  the  discs.  In  either  case, 
the  visceral  lamellae  are  prolonged  at  top  beneath  the  upper  sur- 
face by  the  process  of  growth,  and  hence  such  species  have  the 
upper  surface  of  the  corallum  lamello-striate. 

8.  In  superior  gemmation,  when  the  discs  widen  and  bud,  they 
sometimes  subdivide  as  each  new  mouth  opens,  and  sometimes 
not  till  several  mouths  have  opened.  This  difference  (distin- 
guishing the  genera  Astraa  and  Meandrina)  is  of  small  import* 
ance.  There  are  Astraa  in  which  the  discs  become  2<  or  3-com- 
pound  before  they  subdivide ;  and  thus  the  two  genera  graduate 
into  one  another.  There  are  simple  and  meandrine  Mussa,  Oken 
(Lobophyllise,  BL),  between  which  no  line  of  separation  can  be 
drawn,  and  they  have  been  always  retained  in  the  same  genus. 
The  Moniicularia,  in  the  same  manner,  are  related  to  the  Mean- 
drina*, 

4.  There  is  a  group  of  qpecies  having  superior  gemmation,  in 
which  the  discs  have  no  proper  limits ;  and  in  the  compound  spe- 
cies the  surface  is  a  single  disc  with  many  mouths  and  scattered 
tentacles  (the  latter  often  obsolescent) .  The  Fungia  are  examples 
of  simple  species  of  this  kind ;  and  the  PolyphyUia,  Pavonia,  Sec. 
(including  the  Astraa  siderea)  are  compound  species.  The  co- 
ralla  of  compoimd  species  are  characterized  by  the  continuation 
of  the  lamellse  of  the  stars  from  centre  to  centre,  without  inter- 
ruption along  a  medial  line;  and  they  have  no  cells  except  it 
arise  from  a  prominence  of  the  intervals  between  the  polyp- 
mouths.  They  thus  differ  from  the  Astraa;  for  the  cells  in  the 
Astraa  correspond  to  the  visceral  cavities  of  the  polvps. 

5.  Growing  free  or  4ittached  is  a  character  of  mmor  import- 
ance. It  is  sometimes  a  convenient  generic  distinctipn,  as  with 
the  Ftmaida,  but  in  other  cases  cannot  be  appealed  to.  All  spe- 
cies, as  IS  well-known,  are  attached  in  the  young  state ;  and  the 
time  of  becoming  free  varies  with  the  species,  some  earlier  and 
some  later.  The  Flabelia  thus  pass  so  gradually  to  attached 
species,  and  the  animals  in  the  two  cases  are  so  completely  iden- 

• 

•  Sec  on  this  subject  Report  on  Zoophytes,  pp.  76,  77. 
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tical^  that  the  Beparation  can  be  sustained  only  on  the  groiuid  6f 
convenience  in  a  distribution.  We  add,  that  in  this  last-men* 
tioned  case  the  simple  spedes  pass  as  gradually  into  the  com- 
pound, and  they  are  closely  connected  with  the  group  EuphylGa, 
V,  (a  part  of  Lobopht/lUa,  61.,  having  entire  lamellae). 

6.  urowing  massive,  or  calicularly  branched  (a^r^ate  or 
segregate),  is  sometimes  a  good  generic  distinction.  But  polype 
in  contact  grow  together  so  readily  that  it  can  be  of  importanee 
only  when  supported  by  other  characters.  In  the  group  Mam^ 
cina  no  line  can  be  drawn  between  the  segregate  and  coalescing 
species;  and  the  CyathophyUa  are  other  examples.  DifiBculties 
in  the  way  of  charaicterising  groups  thus  arise,  which  must  be 
fairly  met  and  not  denied  nor  overlooked. 

7.  The  forms  of  growth,  whether  branching,  massive  or  ex- 
planate,  afford  good  distinctions  for  species,  but  seldom  generic 
characters.  We  find  explanate  and  massive  Gemmipone  and 
Pontes ;  explanate,  massive  and  branching  Pontes  and  Mano* 
porse ;  and  explanate  and  branching  Merulinse  and  Echinopors. 
rf  o  more  tmfortunate  generic  character  can  be  laid  down  than  <me 
drawn  from  this  source :  it  may,  however,  be  occasionally  used 
when  sustained  by  other  characters.  The  genus  Explanaria  of 
Lamarck  is  an  agglomerate  of  species  of  several  genera. 

We  harve  elsewhere  shown  that  the  sizes  of  branches,  the  fre- 
queitly  of  branching,  and  the  width  of  intervals  in  groups  be- 
tween branches,  are  good  trivial  characters  within  certain  limits. 
But  in  all  cases  in  instituting  species,  the  specimens  examined 
should  be  good  and  full-grown,  and  not  fragments. 

8.  Growth  by  budding  from  an  apical  poljrp^  or  frt)m  serial 
budding,  are  points  that  may  afford  good  generic  distinctions. 

IV.  Tentacles  and  General  Character  of  the  Exterior, — In 
many  gekiera  the  tentacles  are  too  short  to  take  any  part  in  the 
prehension  of  food,  and  apparently  subserve  onlv  the  purpose  of 
aeration.  As  the  whole  body  takes  part  in  this  function,  the  size 
of  the  tentacles  must  necessarily  be  unimportant  as  a  family 
character.  Hence  we  find,  even  in  the  same  genus  {Fkaigia, 
Porites),  species  with  comparatively  long  tentacles,  and  others  in 
which  they  are  almost  obsolete.  The  species  of  the  genus  Ac- 
tinia  are  inmost  as  various  in  the  sizes  of  the  tentacles.  Among 
the  Astraa,  one  species  was  observed  by  the  writer  in  which  the 
plaoe  of  tentacles  was  supplied  by  numerous  spine-like  processes 
over  the  surface  between  the  discs ;  and  the  same  is  true  of  the 
Eehinopora,  or  at  least  partly  so,  for  the  writer  observed  no  ten- 
tacles in  the  two  species  he  examined.  The  same  reason  shows 
that  the  moss-like  subdivision  of  tentacles,  observed  in  some  Ac" 
tinidiB,  is  a  character  only  of  generic  importance,  for  it  takes  plaoe 
generally  in  such  species  as  live  more  or  less  buried  in  the  sand 
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or  mudj  which  fact  seems  to  require  an  extension  of  the  aerating 
surface,  such  as  this  delicate  branching  affords. 

The  number  of  tentacles  appears  to  have  a  relation  to  two  di- 
stinct series ;  in  one  the  number  is  six,  twelve,  or  more,  with  the 
alternate  usually  unequal  when  exceeding  six  (and  always  so 
when  over  twelve) ;  in  the  other^  eight  simply,  and  all  equal. 
The  character  of  the  tentacles  is  different  in  the  two  series :  the 
former  (the  Actinaria)  having  them  naked,  the  latter  (Alcyonaria) 
having  them  fringed  with  prorate  papilke.  A  large  number  of 
species  of  Actinaria  are  characterised  by  twelve  tentades,  and 
have  been  separated  to  form  the  group  Madreporacea;  but  not- 
withstanding this  point  of  resemblance,  the  several  genera  are  as 
closely  related  to  species  having  a  greater  number  of  tentacles. 

The  occurrence  pf  suctorial  vesicles  on  the  lateral  surface  or 
disc  is  a  character  of  only  generic  importance. 

Colour  is  seldom  of  much  importance,  even  for  trivial  distinc- 
tions;  yet  the  mode  of  arrangement  of  colours  may  be  charac- 
teristic of  species.  A  mutual  dependence  or  relation  of  certain 
colours  may  possibly  be  hereafter  ascertained,  by  which  a  know- 
ledge of  one  will  determine  the  others  that  may  be  possible  in  a 
species ;  and  in  such  a  case,  the  character  may  have  a  value  which 
cannot  now  be  allowed  it. 

V.  Secretion  of  Coral, — 1.  The  secretion  or  non^secretion  of 
coral  internally  is  at  the  best  no  more  than  a  family  distinction ; 
and  among  the  Alcyonaria  it  is  only  generic.  This  is  an  admitted 
truth  with  regard  to  calcareous  secretions  among  Mollusks;  and 
Olivi  and  Bkmiville  long  since  acknowledged  it  with  reference  to 
soophytes. 

2.  The  secretion  of  coral  at  base,  distinct  from  internal  secre- 
tions, is  a  characteristic  of  much  value ;  it  produces  the  structure 
of  the  Gorffonue  and  allied  zoophytes,  and  also  of  the  ArUipathi. 

8.  The  nature  of  coral  secretions  sometimes  affords  generic 
distinctions,  and  with  other  characters,  in  some  instances,  distin- 
guishes the  higher  divisions  of  zoophytes.  The  Hydroidea,  as 
nor  as  known,  never  form  any  but  membranous  or  homy  condla. 
The  Astraeacea,  Caryophyllacea  and  Madreporacea  secrete  only 
ealcareous  coralla,  excepting  a  few  marine  Actinida  {Actineeta) 
which  form  a  cellular  membranous  float  at  base  to  keep  them  at 
the  surface.  The  Antipathi  form  only  basal  homy  secretions, 
and  therefore  have  a  homy  axis.  The  Alcyonaria  are  more  va- 
rious in  this  character,  the  different  genera  having  their  pecu- 
liarities :  the  internal  secretions  are  always  calcareous  and  in  grains 
or  tpicula,  and  in  this  last  particular  they  differ  from  the  calca- 
reous of  the  Actinaria ;  these  grains  are  sometimes  so  abundant 
as  to  unite  into  solid  tubes  {Tubiporai).  The  basal  secretions 
are  either  homy  {Gorgoninai),  calcareous  {Corallium),  or  siliceous 
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{HyaUmema)  \  and  in  some  instances^  from  a  mixture  of  membra- 
nous tissue  with  the  earthy  matter,  they  resemble  cork. 

4.  Among  the  calcareous  corals  the  texture  or  density  of  the 
coral  is  often  of  little  importance,  as  it  may  vary  in  different  parts 
of  the  same  specimen,  according  to  their  niU  exposure  to  the  firee 
ocean  waters  or  not. 

In  species  with  stellate  cells  there  is  always  a  definite  nmnber 
of  rays  to  the  adUU  cell,  excepting  among  those  that  bud  in  the 
discs,  and  this  number  is  some  multiple  of  four  or  six,  and  usually 
of  both.  The  characters  of  the  cells — ^whether  immersed  or  oocu- 

Eying  a  prominent  calide;  and,  internally,  deep  and  open  at 
ottom,  or  transversely  septate,  or  spongy  cellular  or  solid, — are 
important ;  also  the  pecuUarities  of  the  lamelbe,  whether  entire 
or  not,  equal  or  irregular,  exsert  or  included. 

In  transverse  sections  of  the  stellate  cells,  the  number  of  rays 
(when  adult),  the  diameter,  and  the  character  of  the  centre  and 
of  the  interstices,  are  generally  good  characteristics  for  species. 

The  corals  of  Alcyonaria  never  have  rays  to  their  cells  or  tubes ; 
the  Madreporacea  have  never  more  than  tu^lve  rays ;  the  Caryo- 
phyllacea  and  Astrseacea  have  always  mor^  than  twelve ;  and  the 
last  order  is  distinguished  by  having  the  interval  between  the 
cells  lamello-striate  (see  p.  109,  III.  2)  intemaUy,  with  few  ex- 
ceptions, as  well  as  externally. 

This  brief  review  of  the  characteristics  of  zoophytes  has  pre- 
pared the  way  for  an  exposition  of  the  classification  into  which 
the  species  naturaUy  faU. 

[To  be  continued.] 


XIII. — On  the  Circulation  in  Ineects,    By  Emile  Blanchard*. 

The  celebrated  author  of  the  '  Anatomie  Compar^e,'  finding  no 
other  vessels  in  insects  than  the  dorsal  one,  believed  that  no  true 
circulation  existed  in  these  articulated  animals.  According  to 
Cuvier,  the  tracheae  ramifying  throughout  the  entire  body  of  the 
animal,  the  air  in  them  must  proceed  in  search  of  the  blood,  just 
as,  in  animals  having  a  pulmonary  or  bronchial  respiration,  the 
blood  is  conveyed  to  the  air. 

Since  his  time,  many  anatomists  have  studied  the  circulation 
in  insects.  They  have  usually  selected  trann>arent  larvse  which 
have  allowed  them  to  distinguish,  through  the  tegumentary  en- 
velope by  the  aid  of  the  microscope,  currents  of  liquid  blood.  In 
this  manner  Carus  observed  a  circulatory  movement  in  the  larvse 
of  the  Ephemeridse  and  Agrions.  Wagner,  Bowerbank,  Newport, 
and  others  have  verified  these  facts.   According  to  these  observers, 

*  Translated  from  the  Comptea  Rendus  for  May  17,  1817. 
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the  entire  circulation  in  insects  is  reduced  to  this:  the  blood, 
urged  forwards  by  the  dorsal  vessel,  bathes  the  organs  by  being 
poured  into  the  cavities  of  the  body,  where  a  retrograde  move- 
ment  causes  it  to  return  into  the  dorsal  vessel  by  orifices  at  its  pos- 
terior part.  Leon  Dufour,  who  has  contributed  so  much  to  our 
knowledge  of  the  organization  of  insects,  denies,  with  Cuvier,  the 
existence  of  any  circulation  whatever  in  these  animals.  According 
to  that  anatomist,  the  dorsal  vessel  is  only  a  simple  cord,  without 
an  internal  cavity.  Its  movement,  he  says,  is  only  the  result  of 
the  simple  contractility  of  its  tissue,  a  kmd  of  fibrillar  vibration 
common  to  many  Hving  tissaes. 

Such  are  the  various  opinions  regarding  the  circulation  in  in- 
sects. What  might  perhaps  have  caused  surprise,  was  that,  in 
accordance  with  the  ordinary  explanation,  the  circulatory  and 
respiratory  apparatus  were  to  a  certain  extent  independent,  the 
tracheae,  according  to  the  general  opinion,  not  coming  into  con- 
tact with  the  nutritive  liquid  except  by  currents  traversing  the 
lacunae  between  the  organs.  However,  this  did  not  attract  atten- 
tion. Their  study  by  the  aid  of  their  transparency,  not  allowing 
of  accurate  details  being  distinguished,  the  question  has  always 
remained  much  in  the  same  state. 

A  very  simple  means,  however,  of  tracing  the  whole  course  of 
the  circulation  in  insects  would  have  been  to  inject  coloured 
liquids.  Recourse  has  not  been  had  to  this  proceeoing ;  or  if  so, 
no  benefit  has  been  derived  firom  it.  Nevertheless,  among  the 
invertebrate  animals,  there  are  few  in  which  this  means  of  inves- 
tigation so  easily  yields  a  good  result.  Whether  we  inject  by  the 
dorsal  vessel  or  the  lacunse,  the  entire  circulatory  system  is  im- 
mediately filled.  Nothing  is  more  remarkable  and  elegant  than 
an  insect  pn^rly  injected  :  all  the  trachese,  which  ramify 
throughout  the  organs  m  such  delicate  branches,  are  coloured  by 
the  injection;  however,  not  even  the  smallest  drop  of  liquid 
penetrates  their  interior. 

The  tracheae  of  insects,  as  well  known,  are  composed  of  two 
membranes  between  which  there  is  a  thread  spirally  coiled.  The 
sanguineous  fluid  penetrates  between  the  two  membranes.  Every 
part  of  it  thus  comes  into  contact  with  the  air  contained  in  the 
tracheal  tubes,  and  the  re-o^anization  of  the  blood  is  effected  as 
in  animals  furnished  with  lungs,  although  the  anatomical  dispo- 
sition is  so  different.  This  observation  explains  the  structure  of 
the  tracheae.  The  spiral  thread  not  only  serves  to  give  them  a 
certain  solidity,  it  has  also  the  purpose  of  keeping  the  two  sheaths 
of  which  they  are  composed  apart,  and  of  keeping  them  open 
near  the  respiratory  orifices  so  as  to  give  passage  to  the  nutritive 
fluid.  When  the  trachese  are  vesicular  tne  spiral  thread  disap- 
pears, and  then  the  very  numerous  and  excessively  fine  canals 
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tiavene  them  in  all  dirediom.  If  we  inject  an  insect  by  the 
doraal  vessel,  the  liquid,  after  having  traversed  it  in  its  whole 
extent,  is  soon  poured  into  the  lacunae  of  the  head  and  thorax, 
and  is  diffused  into  the  abdominal  lacunae.  It  then  poietrates 
between  the  two  tracheal  membranes  by  lacunae  which  aurround 
the  respiratory  orifices ;  finally  it  is  returned  to  the  dorsal  vessel 
by  lateral  afferent  canals,  which  extend  over  the  dorsal  parts  as 
fiur  as  the  origin  of  the  tracheal  bundles.  Thus  these  afferent 
canals  are  equal  in  number  to  the  stigmata  of  the  abdomen;  it  is 
the  same  with  the  number  of  segments  of  the  dorsal  vessel^  which 
also  varies  according  to  the  types. 

The  tracheal  tubes,  therefore,  which  oonvev  the  air  into  all 
parts  of  the  body  also  carry  the  re-oxygenated  blood  to  all  the 
organs :  the  space  existing  between  the  two  sheaths  of  the  respi- 
ratory organs  appears  to  perform  the  office  of  nutritive  vessels. 
The  circulation  in  insects  is  effected  therefore  in  the  same  man- 
ner as  in  many  invertebrate  animals  which  have  a  partly  lacunar 
circulation.  &ut  there  is  a  very  peculiar  anatomiiad  disposition  : 
the  activity  of  the  circulatory  movement  here  as  elsewhere  is  in 
relation  with  the  activity  of  the  respiration. 

I  have  investigated  the  circulation  in  a  tolerably  large  number 
of  genera  of  insects,  boss  to  be  assured  that  there  is  no  essential 
di&rence  between  Uie  different  types  of  the  entire  group.  I  am 
convinced  that  the  anatomical  modifications  are  very  trifling,  even 
between  the  representatives  of  the  different  orders  of  this  large 
class  of  animals. 

M^  observations  have  been  made,  in  the  order  Coleoptera, 
principally  upon  species  of  Meloe,  Dytiscus,  HydrophUus,  Geo- 
irtq>e8,  &c.;  in  the  Orthoptera,  especidbr  npon  Blatta;  in  the 
Hymenoptera,  upon  the  Humble  Bees,  'Wasps,  and  especially  on 
the  Bee ;  in  the  Uemiptera,  upon  Nepa  and  Ranatra ;  several  on 
Lepidoptera  and  different  Caterpillars,  and  on  some  Diptera  both 
in  the  larval  and  perfect  state. 

Throughout  I  observed  the  same  facts,  and  I  have  proved  that 
the  larvae  and  the  adult  insects  do  not  differ  in  any  but  unim- 
portant relations. 

The  facts  I  have  detailed  may  very  soon  be  verified  by  merely 
injecting  a  coloured  liquid  through  a  simple  aperture  in  the 
abdomen  of  an  insect :  in  this  way  all  the  lacunae  are  immediately 
filled,  as  also  the  vascular  portion  of  the  tracheae,  and  ultimately 
the  dorsal  vessel  itself. 
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Xiy . — The  Mieroseopieal  SUiceauB  Polycystma  of  BarbadoB,  and 
their  relation  to  existing  Animals,  as  descried  in  a  Lecture 
ly  Professor  EflSEKBEBe  of  Berlin^  delivered  before  the  Royal 
Academy  of  Sciences  on  the  11th  February  1847.     By  Sir 

BOBEKT  H.  SCHOMBUROK. 

[With  two  Plates.] 

PsofessokEhbenbebo's  examination  of  the  different  spedmens 
of  rock  which  I  transmitted  to  him  from  Barbados,  proved  to 
him  that  the  geological  structure  of  the  district  called  Scotland 
in  that  island  owed  its  origin  to  submarine  organic  life,  a  for- 
mation which  Ehrenberg  designated  by  the  term  halibiolithic. 
These  forms  of  minute  organic  life  were  so  interesting  and  sur- 
prising, that  Professor  Ehrenberg  gave  a  preliminary  abstract  of 
the  discovery  in  December  1846  to  the  Royal  Academy  of  Sci- 
ences in  Berlin,  when  he  described  above  a  hundred  species  pre- 
viously quite  unknown,  and  exhibited  drawings  of  eighty  species. 
In  the  monthly  report  of  the  Academy  he  described  140  new 
species,  divided  into  twenty-six  new  and  five  known  genera. 
Professor  Ehrenberg  observed  at  the  same  time,  that  the  short 
period  which  had  dapsed  since  he  had  commenced  the  investi- 
gation of  the  rocks  of  Barbados,  rendered  it  improbable  that  the 
prolific  source  of  the  new  organic  forms  was  exhausted.    This 
multiplicity  of  new  forms  was  unparalleled  in  the  science  of  natural 
history ;  and  he  considered  it  more  than  probable,  that  further 
investigations  would  make  him  acquainted  with  double  the  num- 
ber of  new  forms  which  he  then  described.     He  observed  also, 
that  it  appeared  to  him  unlikely  that  the  island  of  Barbados 
should  only  contain  these  peculiar  microscopical  animals ;  and  he 
expected  that  this  would  prove  to  be  a  new  page  in  the  book  of 
science ;  but  he  scarcely  could  at  that  time  have  supposed  that 
in  the  space  of  two  months  he  should  be  able  to  announce  to  the 
Academy  that  the  number  of  new  forms  he  had  examined  so  fax 
surpassed  his  expectation,  as  to  lead  him  to  consider  this  disco- 
very an  intimation  that  our  globe  still  contains  a  greater  abun- 
dance of  forms  than  we  had  previously  any  idea  of. 

Professor  Ehrenberg  described  in  1839,  under  the  name  of 
Polycystina  {Zellenthierchen, '  minute  cellular  animals '),  a  section 
of  organic  forms  which  belong  to  the  order  of  Polygastric  ani- 
malcules with  siliceous  shields,  containing  the  genera  Comutella, 
Fbtstrella,  Haliomma  and  Lithocampe*.  They  had  been  found 
hitherto  in  the  chalks  and  marls  of  Sicily,  in  Oran  in  Africa, 
and  in  Greece,  and  were  ascribed  to  the  tertiary  period  of  geolo- 
gists. At  a  later  period  the  genus  Lithobotrys  was  added, 
which  Ehrenberg  discovered  in  the  Tripoli  of  Richmond  in  Tir- 
ginia,  and  in  Bermuda.    The  number  of  genera  and  species  de- 

^  See  Taylor's  Scientific  Memoin,  Parts  X.  and  XI. 
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scribed  previous  to  Ehrcnberg's  examination  of  the  Barbados 
rocks  consisted  of  thirty-nine  species,  including  five  genera, 
which  were  partly  found  in  a  fossil  state  in  rocks  of  different  ages, 
and  partly  existed  in  living  forms  in  the  North  Sea,  and  at  the 
bottom  of  the  sea  near  the  South  Pole.  The  discovery  of  so 
many  additional  forms  has  enabled  him  to  class  the  Potycystina 
under  fifteen  genera,  all  of  which  occur  in  the  rocks  of  Barbados 
in  numerous  species.  The  species  previously  known  are  now 
named  as  follows : — 


Cornutella  Cassis 

clathrata 
Lithocampe 
obtusa 
Flustrella  bilobata  (Lagcna) 
concentrica 
lirobata 
prstexta 
spiralis 
Lilhobotrys  cribrosa 

denticulata 

Galea 

quadriluba 

triloba 
Litkosambe  antarctica 

aculeata 

acuminata 

aurita 

Auricula 

australis 

Hirundo 

lineata 

punctata 

Kadicula 

soli  tana 

stiligera 
Haliomma  Ampnisiiilion 
^quorea 
(comutum 
crenatum 
didvmum 
dixipbos 
(Lagena  [Flustrella] 
Medusa 
nobile 
oblongum 
ovatum 
radians 
(rediatum) 
radicatum 
Sol 


:  Comutella  Cassis. 
=  clathrata. 

:  Eucvrtidium  Lithocampe. 
:  Lopbopbffna  I  obtusa. 
:  Rhopaiastniin  la^nosum. 
:  Flustrella  concentrica. 
:  Perichlamydium  limbatum. 

praetextum. 
:  Flustrella  spiralis. 
:  Lithobotrys  cribrosa  &  triloba. 
:  Lithopera  denticulata. 
:  Lithocorytbium  Galea. 
:  Lithobotrys  quadriloba. 

triloba. 
:  Eucyrtidium  antarcticum. 
:  Pterocanium  aculeatum. 
Eucyrtidium  acuminatum, 
auritum. 
auritum  f 
australe. 
:  Lithomithium  ?  Hirundo. 
:  Eucyrtidium  lineatum. 

punctatum. 
Lithocampe  Kadicula. 
Carpocanium  solitarium. 
Eucyrtidium  ?  stiligerum. 
Astromraa  ?  Entomocora. 
Haliomma  ^quorea. 
Can'olithis  creuata). 
Haliomma  crenatum. 
Astromma  Entomocora? 
Haliomma  dixiphos. 
Rhopalastnim  lagenosum). 
Haliomma  Medusa, 
nobile. 
oblongum. 
ovatum. 
radians. 

Ceratospyris  radieata, 
Haliomma  Sol. 


As  long  as  a  few  forms  only  of  this  peculiar  group  were 
known^  it  was  not  difficult  to  assign  to  them  a  place  in  our  ex- 
isting classification :  it  is  however  different  at  present^  when 
Ehrenbcrg  describes  nearly  300  species — a  larger  number  of  spe- 
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cific  forms  than  is  contained  in  some  classes  of  animals.  *'  It 
wonld  be  almost  impossible^''  continues  Ehrenberg^  ^'  to  bring 
280  different  and  distinct  forms  imder  a  general  view^  were  I  not 
to  avail  myself  of  a  physiological  systematical  arrangement/' 

The  minute  and  elegant  sheDs  of  the  Polycystina  undergo  no 
change  upon  being  immersed  and  boiled  in  hydrochloric  acid ; 
on  the  contrary^  they  are  separated  from  all  adherent  foreign 
matter  and  become  as  transparent  as  crystal. 

In  1838  Ehrenberg  classed  provisionally  the  few  fossil  forms 
of  Polycystina  then  known^  under  a  separate  division  of  Poly- 
gastrica  with  siliceous  shells  or  shields^  in  expectation  that  the 
examination  of  living  forms  would  point  out  their  true  place. 
But  the  very  distinct  and  beautiful  forms  recently  discovered, 
amounting  to  several  hundreds,  admit  no  longer  of  such  an  ar- 
rangement. The  formation  of  these  animalcules  is  very  peculiar, 
and  differs  from  Bacillaria  not  only  in  their  external  form^  but 
also  in  their  internal  structure.  The  reasons  which  have  led 
Ehrenberg  to  such  a  consideration  are  the  following : — 

"  If  it  were  possible,  in  a  philosophical  point  of  view,  to  imagine 
the  existence  of  MaHusca  with  siliceous  shells  among  such  as  possess 
shells  of  a  calcareous  structure,  or  to  ascribe  to  nearly  related  ani- 
mals, to  some  a  transudation  of  siliceous  matter,  to  others  a  calca- 
reous nature,  such  a  supposition  would  be  liable  to  great  objections. 
The  laws  intimately  connected  with  the  principles  of  life  prescribe  the 
transudation  of  phosphate  of  lime  from  the  bones  of  man  and  verte- 
brated  animals,  and  carbonate  of  lime  from  the  shells  of  Mollusca 
and  skeletons  of  Polypi.  A  human  being,  or  a  vertebrate  animal 
with  siliceous  bones,  appears  possible  if  considered  in  a  logical  point 
of  view  ;  but  reflections  based  upon  the  laws  of  natural  history  de- 
nounce it  as  inconsistent,  if  not  illogicfd.  Similar  in  effect  would  be 
the  idea  of  a  moUusk  with  a  siliceous  shell,  or  a  Polythalamia  of  such  a 
structure — similar  to  a  sickly  or  anomalous  individual  of  that  divi- 
sion ;  it  might  indeed  be  compared  to  a  stone  of  leather  or  a  medal 
of  wood. 

"  If  we  except  the  Polygastrica,  such  a  physiological  law  separates 
the  Polycystina  with  siliceous  sheUs  from  all  classes  of  crustaceous 
and  vertebrated  animals.  It  would  be  impossible  to  assimilate  these 
constant  and  weU-defined  forms  to  individuals  of  a  sickly  organiza- 
tion, as  we  do  not  possess  forms  of  a  similar  structure  that  might  be 
considered  as  existing  in  a  perfect  and  healthy  state,  to  serve  as  a 
standard  for  comparison. 

"It  remains  now  to  investigate,  whether  these  minute  normal 
bodies  of  organic  nature  are  of  an  independent  organization,  or  whe- 
ther they  are  merely  parts  of  organic  forms ;  whether  their  structure 
is  of  vegetable  or  animal  origin,  or  whether  they  are  forms  of  crystals. 
'  "  As  we  are  already  acquainted  with  several  instances  of  living  forms 
of  that  structure  which  possess  intestines,  although  their  examination 
has  not  been  quite  perfect,  the  idea  of  crystallization  is  rejected  as 
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distiocdy  as  we  reject  such  a  tappontion  in  fotitl  shells  and  in  fossQ 
bones  of  mammalia ;  though  their  cruciform  structure  {Kreurforwtem) 
might  priwul  facie  afford  some  shadow  of  ground  Cor  such  a  auppo* 
sition.  With  regard  to  the  possibility  of  their  being  of  a  vegetable 
nature,  although  Phytolitharia,  chiefly  Spongia  and  Tethya^  might 
afford  some  analogicai  points  of  comparison,  the  author  (Prof.  Ehren- 
berg)  rejected  such  a  conjecture  as  early  as  the  year  1838.  since 
his  numerous  examinations  oC  sponges  from  all  seas  and  all  geolo- 
gical formations  where  they  ha^  hitherto  occurred,  made  him  ae- 
quainted  with  hundreds  of  forms  doubtless  of  a  regular  stmcture  and 
easy  of  recognition,  but  never  with  si^ch  forms  as  indicated  develop- 
ment  of  organization.  The  great  number  of  Fotfcysiimm  also  im* 
nishes  arguments  opposed  to  such  a  supposition  in  the  structore  of 
their  shields  or  shells  ;  and  as  there  are  recent  specimens  existing  in 
the  mud  at  the  bottom  of  the  sea,  and  which  possess  distinct  parts 
of  organization,  we  are  authorized  at  coming  to  a  similar  conclusion 
with  regard  to  the  origin  of  those  in  a  fossil  state.  The  regular 
apertures  and  articulation  of  the  minute  shells  distinctly  bespeak  an 
independent  animal  structure  and  development.  The  large  aper- 
tures at  the  extremity  of  the  body  possess  no  analogy  among  plants, 
but  occur  very  commonly  among  animals." 

With  respect  to  the  affinities  which  these  minute  forms  of  ani- 
mals bear  to  the  known  classes  of  animal  life,  Professor  Ehrenberg 
has  again  assumed  that  fundamental  principle  which  he  adopted 
in  1835,  when  he  brought  before  the  Boyal  Academy  his  clas- 
sification of  the  animal  kingdom*,  namely  ''a  development  every- 
where equally  perfeet  V     Several  circumstances  at  that  time 
alluded  to  have  since  been  determined  nK>re  in  detail,  but  the 
principal  groups  and  characteristic  features  Jiaire  r^nained  un« 
changed.   Accordingly  the  silioeous-loricated  ovganic  forma  from 
the  rocks  in  Barbados  differ  alike  from  Polygwtriea  and  Pofy- 
Halamia,  but  develope  an  important  relation  to  these  two  groups, 
which  Professor  Ehrenberg  considers,  not  upon  conjecture,  but 
from  actual  investigation,  to  form  two  separate  types  of  forma- 
tion.   The  siliceous  shell  connects  them  with  the  Polygastrica^ 
the  intestinal  structure  of  which  has  a  radiated  form ;  but  the 
timnsverse  articulation,  and  the  cellular  arrangement  of  their 
structure,  point  to  a  connexion  with  those  wmch  have  not  a 
radiated  but  a  tubular  Ibrmatioii  of  the  intestinal  canal,  and 
the  rindds  of  which  are  alwurs  calcareous,  and  not  silioeons^    As 
the  intestinal  structure  of  a  living  form  of  PotycysiimM  bm  not 
as  yet  h&ejx  examined.  Professor  Ehrenberg  infers,  from  the 
physiological  formation  alone  of  the  whde  numerous  groajp,  a 
dose  analogy  to  the  Moss-animalcules  {Bryozoa)  and  <£iefly  to 

^  Die  Akalej^en  det  TOthen  Mveret  and  der  (ImDinrai  der  liMiiien 
der  Ostsee.     (The  AeaUphm  «€  4ke  fted  fiea,  and  ihs  IMmm  4ai  tha 

Baltic.) 
t  Das  Princip  einer  "  Uberall  gleich  voUendeter  Entwicklung.'^ 
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Pofyikaiamia,  which  contain  in  the  sabdiviaion  NodoMorina  forms 
reiy  similttr  to  PelycyiHna  solitaria,  and  in  Soriis,  Pavonina, 
Mebmia,  a  striking  similarity  to  Pofycffstma  eon^riUi,  HaHom" 
nuUma  and  Lithoe^lidina.  The  cruciform  and  radiated  strac- 
ture  of  SideroUna  and  Siderwpira  is  likewise  present ;  nay^  even 
the  straetnie  of  recent  oceanic  forms  may  foe  traced  in  some. 
Neyerthdess  the  minute  shells  of  the  Polycystina  possess  phy- 
siological characters^  which^  independent  of  their  bemg  siliceous, 
separate  them  entirely  from  PolytAalamia ;  such  characters  namely 
as  the  absence  of  real  cavities,  the  presence  of  which  contributes 
to  a  diffisrent  structure  in  die  Polythabxmia,  and  firom  which 
peculiarity  their  name  has  been  derived.  It  is  Ukewise  erident 
in  the  greater  number  of  instances,  that  the  articulation  of  the 
body  does  not  increase  in  number  with  age,  aa  is  the  case  in  Nodo^ 
$aria  and  Rotalia,  but  is  individuaUy  definite,  which  is  a  very 
important  character.  Otherwise,  the  more  easily-closed  trans- 
verse articulation  of  the  Polycystina  is  a  character  entirely  want- 
ing in  the  BacUkaia,  which  possess  a  longitudinal  structure  in 
their  skeleton  and  development. 

Iliese  considerations  have  determined  Professor  Ehrenberg  to 
relinquish  his  former  opinion  that  the  Polycystina  constitute  a  fa* 
mily  of  Polygastric  animalcules,  or  that  they  belong  to  ArceUina  of 
compound  structure,  and  he  arrives  at  the  conclusion,  that  they 
form  like  Bryozoa  a  subdivision  of  Tltbulata,  but  in  this  instance 
with  siliceous  shields  and  individual  organized  forms.  They  ap- 
proach most  nearly  in  systematic  arrangement  to  Polythalamia, 
and  would  occupy  a  separate  group  among  animals  possessed  c^ 
vessels  but  without  a  heart  and  pulsation,  and  provided  with  a 
simple  tubular  intestinal  canal.  The  forms  developed  in  the 
highest  degree  in  that  division  would  be  HolothuruB  and  Echi^ 
nmdea. 

Professor  Ehrenberg,  in  his  former  paper  on  Polycystina^  de- 
scribed five  species ;  two  of  which  belong  to  the  genus  Haliomma, 
and  are  found  near  Cuxhaven  in  the  North  Sea  (they  are  other- 
wise widely  distributed  in  the  ocean) :  three  species  also,  two  of 
which  belong  to  the  genus  Eucyrtidiumy  and  one  to  the  genus 
LUbopera,  have  been  found  at  the  bottom  of  the  sea  near  the 
South  Pole.  These  are — HaHomma  ovatum,  H.  radians,  Litho- 
pera  denttcidata,  Eucyrtidium  antarcticttm,  E,  australe.  The  two 
first  forms,  which  he  himself  examined,  belcmg  to  the  Polycystina 
eomposita,  but  in  consequence  of  their  soft  nature  their  structure 
remained  doubtful.  The  cells  appear  to  be  filled  with  an  olive- 
brown  substance.  The  other  three  forms,  of  which  only  the 
empty  shdls  were  examined,  were  found  in  large  numbers  among 
fiving  infusoria  at  the  Antarctic  Pole ;  hence  iSirenberg  con- 
dudea  that  they  belong  to  the  organic  beings  of  the  present 
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The  fossil  species  have  been  found  partly  in  the  calcareous 
marls  (Kreidemergel)  from  Sicily,  partly  in  the  Tripoli  forma- 
tion of  Oran,  Engia,  Zante,  from  different  localities  in  Virginia 
and  the  Bermuda  Isles.  These  different  localities  belong,  ac- 
cording to  the  prevailing  opinion  of  geologists,  to  two  different 
periods ;  and  it  is  consequently  important  to  separate  the  differ- 
ent species  of  Polycystina  which  have  been  found  in  them. 

In  the  monthly  report  of  the  Royal  Academy,  Ehrenberg  de- 
scribed in  1844  eighteen  species  oT  Polycystina  which  had  been 
found  in  the  chalk-marls  of  Caltanisetta.  The  remainder,  with 
the  exception  of  the  five  recent  forms,  would  belong  to  the  ter- 
tiary formation. 

In  possession  of  the  materials  above  indicated,  to  which  may 
be  added  a  few  recent  observations  that  increase  the  number  of 
fossil  species  of  the  tertiary  period.  Professor  Ehrenberg  now 
compares  the  numerous  forms  which  he  found  in  the  rocks  from 
Barbados,  1st,  with  the  recent  forms ;    2ndly,  with  those  of 
the  tertiary  rocks;  and  Srdly,  with  the  forms  from  the  chalk 
or  secondary  period.     The  result  of  the  comparison  is — ^that  of 
the  282  species  minus  15  which  form  the  rocks  in  Barbados,  only 
one  species  (namely  Haliomma  ovatum)  can  be  said  with  certainty 
to  occur  among  recent  species.    Of  the  eighteen  species  formerly, 
described  as  belonging  to  the  chalk  formation  are  eight  among 
the  282  fossil  species  from  Barbados,  and  a  new  revision  of  the 
Sicilian  marls  rewarded  Professor  Ehrenberg  with  the  discovery 
of  six  additional  species ;  consequently  altogether  fourteen  which 
do  not  differ  from  those  in  Barbados  speofically,  but  may  be 
perhaps  slight  varieties.     They 


Cornutella  clathrata.  Halioroma  Medusa. 
Lithobotrys  acuta.  nobile. 

Lophophaena  obtusa.  Eiitactinia. 

Eucyrtidium  Eruca.  Dictyospyris  tristoma. 

lineatum  ?  Ceratospyria  radlcata. 

Cycladopliora  spatiosa.  Flustrella  conccntrica. 

Haliomma  Dixiphos.  Astromma  Entomocora  ? 

Ten  of  the  forms  discovered  on  a*  former  occasion  in  the 
chalks  of  Sicily  were  not  observable  in  the  rocks  from  Barbados, 
and  one  species,  Eucyrtidium  lineatum,  which  is  most  abundant 
in  Sicily,  and  which  occurs  likewise  in  the  so-called  tertiary 
rocks,  is  not  only  very  scarce  in  Barbados,  but  its  identity  is  like- 
wise doubtful;  however,  forms  nearly  related  to  it  are  so  very 
numerous  in  Barbados  that  they  compose  whole  masses  of  rocks. 
The  so-called  tertiary  Tripoli  and  tertiary  marl,  or  halUnolithie 
rocks,  from  Oran,  Engia,  Zante,  Virginia,  Ibermuda,  contain  only 
a  few  Polycystina  interspersed  here  and  there :  their  masses  are 
formed  of  polygastric  shells.  According  to  the  former  commu- 
nications of  Professor  Ehrenberg,  they  contained  twenty-one 
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forms  which  agreed  in  their  stnicture :  a  few  have  been  added  by 
him  more  recently.  Of  those  twenty-one^  only  ten  have  been 
found  in  Barbados ;  and  of  the  additions  recently  made^  only  a 
part  are  to  be  found  in  the  rocky  masses  of  Barbados.  These 
results  lead  to  the  conclusion^  ^'that  the  Polycystina  of  Barbados, 
as  far  as  they  have  been  examined,  resemble  only  in  a  few  in- 
stances forms  now  living,  and  come  nearer  in  structure  to  those 
which  are  contained  in  the  rocks  of  the  secondary  period  than  in 
those  of  the  tertiary  formation.^' 

Of  other  siliceous  forms  which  constitute  the  rocky  masses  of 
Barbados,  Professor  Ehrenberg  mentions,  besides  the  Polycystina, 
three  other  groups : — 

1.  Some  of  the  specimens  of  rocks  contain  shells  of  Poly  gastric 
Infusoria ;  in  others  they  are  entirely  absent.  Of  eighteen  spe- 
cies with  siliceous  shields  found  in  Barbados,  only  one  agrees 
with  the  chalk  formation  of  Sicily,  and  only  two  with  those  found 
in  the  tertiary  rocks  of  Oran,  Engia,  Zante,  Virginia  and  Ber- 
muda. It  is  very  remarkable  that  many  of  the  Barbados  forms 
of  animalcules  are  quite  peculiar,  and  do  not  occur  in  any  other 
locality  on  the  globe  as  far  as  hitherto  known  to  Professor  Ehren- 
berg. A  number  of  these  new  and  peculiar  forms  constitute  three, 
or  perhaps  four  new  genera,  which  Professor  Ehrenberg  calls  Acti- 
nogomum,  Dictyolampra,  and  Liostephania.  Biddulphia  cirrkus,  a 
new  species,  is  very  abundant,  and  the  new  genus  Liostephania 
with  its  varied  forms  apparently  constitutes  three  new  species. 

2.  The  Phytolitharia  consist  of  fragments  of  SpongtUa  and 
Tethya,  of  which  only  a  few  are  peculiar.  Professor  Ehrenberg 
described  twenty-seven  species.  The  most  remarkable  form  ap- 
pears to  be  Spongopkyllium  cribrum,  which  is  likewise  found  in  the 
rocks  of  Caltanisetta,  but  it  is  much  more  frequent  in  the  marls 
of  Zante,  where  it  occurs  almost  in  masses.  Amphidiscus  annu- 
lotus  and  Spongolithis  annulata  are  especially  distinguished  in 
their  structure.  The  SpongophyUia  are  so  remarkable  that  Ehren- 
berg considers  them  the  commencement  of  a  new  series  of  forms 
hitherto  unknown,  belonging  neither  to  Tethya  nor  to  Spongia, 
Phytolitharia  derived  from  freshwater  or  terrestrial  plants  do  not 
occur  in  any  of  the  rocks. 

8.  The  third  group  of  siliceous  fragments  in  the  Barbados 
marl  consists  of  perfectly  new  and  very  peculiar  forms,  which 
are  called  Geolithia  by  Ehrenberg.  They  are  regularly  formed 
and  consequently  easily  recognizable,  and  considered  as  sili- 
ceous fragments  of  animals,  they  may  prove  as  useful  for  geo- 
logical purposes  as  Phytolitharia  are  with  respect  to  plants,  and 
ZooUtharia  in  calcareous  fragments  as  regards  animals.  They  are 
neither  fragments  of  Spongia  nor  of  Tethya;  but  occasionally 
parts  of  Polycystina  are  recognized.  Ehrenberg  frequently  ob- 
served the  heaka  and  heads  of  Eucyrtidia,  or  the  nudei  of  Ha- 

Am.  if  Mag.  N.  Hist.  VoI.tx.  9 
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Uommatina;  likewise  the  posterior  apertures  of  the  shields  or 
shells  of  several  forms  which  appear  in  elegantly-shaped  denti- 
culated rings ;  or  the  lateral  rays^  spines  and  feet  occur  in  a  free 
spinulate  form ;  and  the  broken  trellis-like  portions  of  their  bodies 
might  be  compared  to  siliceous  nets.  In  some  of  the  specimens 
of  rock  where  the  forms  are  well-preserved,  the  origin  of  the 
firagments  is  easily  recognized ;  this  is  unfortunately  seldom  the 
case ;  and  Ehrcnberg  observes,  that  under  such  circumstances  it 
is  requisite  to  draw  a  conclusion  from  such  fragments  as  are  re- 
cognizable, in  a  similar  manner  as  in  a  geological  point  of  view 
sharks'  teeth  must  serve  to  determine  the  species  from  which 
they  came.  Hence  Professor  Ehrenberg  has  divided  the  Oeolithia 
into  the  following  groups^  which  for  the  sake  of  analogy  he  terms 
only  provisionally  genera :  — 

Stelliform  siliceous  fragments     ActihoUthU, 

Net-like         „  „  DictyolithU. 

Annular         ,,  „  StephanoUthis. 

Tabular  „  „  Piacolithis. 

Staff-like        „  „  RhabdolUhu. 

Nuciform  cellular  fragments  (Polycystine  nuclei)    .,.  Caryoliihu, 
Cephalotic  and  rostrate  fragments  (Polycystine  beaks)  Cephalolithis, 

In  some  instances  the  whole  geological  specimen  firom  Barba- 
dos is  composed  of  such  fragments,  in  whicn  case  it  becomes  dif- 
ficult to  determine  the  true  species ;  the  genera  however  are  easily 
defined.  In  the  atmospheric  dust  borne  along  by  the  storm,  and 
in  the  dust  from  the  craters  of  volcanos,  it  will  henceforth  be 
easier  to  recognise  the  siliceous  forms  of  Geolithia,  and  to  com- 
pare and  determine  them  with  as  much  certainty  for  the  purpose 
of  geological  deductions  as  the  spines  of  Echini,  the  teeth  of 
fishes,  scales  and  bones  of  various  kinds. 

Ehrenberg  has  determined  twenty-seven  species  of  Geolithia, 
several  of  which  bear  no  relation  to  any  of  the  282  species  of 
Polycystina  from  Barbados,  but  possess  nevertheless  well-defined 
characteristic  forms.  If  any  of  these  fragments  should  hereafter 
be  discovered  in  atmospheric  dust,  we  should  be  authorised  to 
consider  Barbados  as  its  source.  The  remarkable  genera  Actinoli- 
this  and  Piacolithis  are  quite  unknown  with  respect  to  their  origin. 

^^  If  an  unknown  net-like  or  reticulated  fragment  is  hereafter 
named  a  Dictyolithis  of  such  a  form  and  size,  it  will  be  a  more 
appropriate  and  shorter  description,  and  less  subject  to  error, 
than  if  described  as  Podocyrtidis  or  Spongia,  or  Eucyrtidii  frag^ 
mentum,  or  by  any  other  name.  Where  it  is  not  requisite  to  notice 
mere  fragments,  no  person  would  reasonably  enumerate  them/' 

Professor  Ehrenberg  has  next  directed  his  attention  to  the 
partly  organic,  partly  morpholithic  calcareous  ingredients,  which, 
besides  the  siliceous,  are  contained  in  the  Barbados  marl.  The 
organic  parts  consist  of  a  small  number  of  Polythalamia :  the 
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morphoUtliic^  which  have  the  appearance  of  a  secondary  forma- 
tion,  differ  in  some  respects  from  the  chalk  MorphoUthes  {Kreide- 
Morpholitken)y  being  sometimes  steUiform^  sometimes  eUiptical 
with  a  nucleus. 

The  rocks  in  general  containing  these  forms,  which  are  some- 
times scarcely  dLscemible,  at  other  times  little  changed,  and 
occasionally  surprisingly  well  preserved,  are  partly  Tripoli,  very 
friable  and  whitish  in  appearance,  partly  compact  calcareous 
sandstone,  and  become  marly  by  a  combination  with  a  consider- 
able quantity  of  calcareous  earth. 

In  some  localities  the  strata  of  marl  contain  semi-opal,  and  oc- 
casionally veins  of  a  carboniferous  appearance.  Bumthill,  which 
has  been  considered  by  some  of  the  inhabitants  to  be  of  volcanic 
origin,  does  not  show  any  traces  of  having  been  on  fire  on  the 
summit ;  the  rocks  have  received  the  blackish  appearance  from 
the  admixture  of  bitumen,  which  they  lose  when  subjected  to  fire. 
They  contain  Polycystina  in  good  preservation*. 

The  semi-opal  is  a  very  remarkable  character  of  the  Barbados 
formation,  which  has  hitherto  not  occurred  in  calcareous  marls, 
while  on  the  other  hand  flints,  which  are  so  numerous  in  the  Eu- 
ropean chalk  formation,  are  entirely  wanting  in  Barbados.  Semi- 
opal  occurs  sometimes  in  Europe  in  the  tertiary  biolithic  Tripoli. 

Another  remarkable  peculiarity  of  the  Barbados  marls  is  the 
large  admixture  of  pumice,  which  would  almost  authorize  the  de- 
nomination of  a  volcanic  tufa.  One  of  the  geological  specimens, 
from  Skeete's  Bay  (No.  58),  consists  of  a  pure  volcanic  tufa. 
Professor  Ehrenberg  does  not  recollect  having  previously  met 
with  a  similar  combination  of  volcanic  dust  or  ashes,  chalk  and 
marl;  and  it  is  his  opinion  "  that  these  rocks ,  which  consist  of  vol- 
canic ashes  and  organic  remains,  formerly  constituted  a  submarine 
bottom  which  was  subsequently  raised,  and  hence  these  rocks  belong 
to  a  much  older  period  than  the  coralline  rocks  which  rest  upon  the 
former  and  constitute  the  largest  portion  of  the  superficial  area 
of  the  island"  The  whole  formation  of  the  island  possesses  a 
imiformity  of  character  which  is  only  modified  by  different  com- 
binations, changes  and  transformations. 

The  minute  forms  of  organic  life  in  the  rocks  of  Barbados,  as 
far  as  investigated  by  Professor  Ehrenberg  in  February  1847, 
consist  of  the  following  groups : — 

Species. 

Polycystina 282 

Polygastrica 18 

Phytolitharia   27 

Geolithia 27 

Polythalamia   • 7^ 

361 

Of  these  more  than  three  hundred  are  new  forms. 

*  There  is  a  tradition  in  existence  that  this  hill  was  burning  for  the  space 
of  five  years,  the  bitumen  having  been  set  accidentally  on  fire. 

9* 
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Testae  apertura 
imica  (timplex' 
aut  canoellata) 


The  following  tabular  survey  of  Ehrenberg'a  description  of  the 
Barbados  animalcules  exhibits  the  large  new  group  of  Pofycys^ 
Una,  which^  as  will  be  observed^  now  consists  of  282  species,  sub* 
divided  into  seven  families  and  forty-four  genera.  The  nature  of 
the  limitation  of  the  individual  animals,  and  in  the  individuals, 
the  apertures  in  the  shield,  of  which  the  anterior  aperture  is  ge- 
nerally lattice-like  or  fenestrate,  and  the  posterior  one  open,  have 
been  used  in  a  physiological  point  of  view  to  fiimish  the  import- 
ant and  necessary  characters  for  the  greater  divisions,  subdivi- 
sions, and  generic  differences  of  the  group. 

A  short  Systematic  Arrangement  of  the  Families  of  Cellular 

Animals. 

Polyeystinorum  Familue. 

I. — POLYCVSTINA  80LITARIA. 

Testae  siliceae  spatio  intemo  ample  pervio  aut  passim  levius  transverse 

eonstncto. 
Spatium  internum  liberum 
(articuli,    dissepimenta,  o«n.     sp. 

strictune  nulla)   I.  HaUeatyptrvM.  III.      13 

Spatium  internum  strictu- 
ris  articulatim  contrac- 

.      turn II.  Lithochytrina,  ^1I.    31 

Testae  apertura  duplex,  anterior  saepius  can- 
oellata, posterior  tota  aperta III.  Eucyrtidina,     XV.  149 

II. — POLYCYSTINA  COMPOSITA. 

Testae  siliceae  spatio  intemo  celluloso  aut  strictura  longitudinali  constricto. 

'^Cellulae  binae  clathratse  nu- 

OA  forma  amplae,  stric- 
tura longitudmali  levius 

discretae   IV.   Spyridina.  V.      36 

Cellulae  numerosse  parvae, 

ordine  conoentrico,  spi- 

rali  aut  nullo  (spongiose) 

in  orbes  consociatae,  in- 

.      terdum  radiatae    V.    Calodictya,         VI.     16 

Simplices,  subglobosae  aut 

lenticulares,     interdum 

mar^e  simpliciter  ele- 

gantissime  radiatae  ....  VI.  HaUommatitia,    IV.    30 
Parte  media  nucleata  (ocel- 

Iata)mamne  subconcen- 

trice,  celluloso  aut  spon- 

gioso  (forma  oomplanata 

orbicuJari  interdum  ele- 

ganter  lobata  et  stellate 
^    aut  margine  radiata)  . .  VII.  lAtkoeyelidina.   TV.      8 

XLIV.  282 


Testae   nudeo 

destitutae  (as- 
sociatae  et  coa- 
lit«) 


Testae  nuclea- 
tae  (involutae)  '^ 
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A  short  Diagnosis  of  the  three  new  Polygastric  Genera. 

1.  Aetinogonium. 

Animalculmn  e  Polygattrioonun  Bacillanis  Naviculaceis  prismaticui  son 

cx>iicatenatu,  testae  suborbiculaxis  angulis  7  (aut  pluribus  ?). 
A,  septenarium, 

2,  Dictyolampra. 

Aninudculum  e  Polygastrioorum  BaciUariia  Navieulaceit  orbicularibua 
noQ  ooneatenatia,  testn  bivalvii  diioo  apeitum  non  perforate,  disse^i- 
mentia  intemia  nullis,  valvuEi  paribus  in  solo  medio  disco  cellulosisj 
in  Ijevi  marviiie  ndiatia. 

D.  Stella. 


3,  laastm, 
Anixnalei 


culum  e  Poljrgastricoram  BaaUariis  Navicolaceis  orbicularibua 
non  concatenatia^  testae  bivalTia  disco  aperturia  non  perforato,  disse- 
pimentis  intemia  nullis  valvulis  paribus  (?)  in  medio  disco  et  in  mar- 
gine  laevibus,  radiorum,  ssepe  validorum,  corona  centrum  laeve  dngente. 

L.  Rotula,  ra^is  (6 — 14)  simplicibus. 

L.  comta,  radiis  (6 — 13)  supra  punctorum  corona  conjunctis. 

L.  magnifica,  radiis  (12),  infra  radiolis  binis,  supra  punctis  interpositis. 

EXPLANATION  OF  PLATES  V.  amd  VL 

The  fiffures  contained  in  these  plates  represent  a  few  of  the  numerous 
elegant  forms  of  the  cellular  animidcules  of  Barbados,  magnified  from  200 
to  Too  times  in  diameter  *. 

The  figures  1  to  7  are  solitary  animalcules,  and  belong  consequently  to 
the  first  division  of  Polycy»tina. 

The  figures  8,  9,  10  are  forms  of  compound  animalcules  (Polupenstocke) 
belonging  to  the  second  division  of  Polycystina,  and  are  of  a  similar  relation 
as  Peneroplis  and  Pavonina  among  Poiythalamia. 

Platb  V. 

fig.  1.  Eucyrtidium  AmpuUa,  front  view. 
PSg.  2.  „  „  seen  firom  below. 

Fig.  3.  „  „  seen  from  above. 

Fig.  4.  jRAopahcanium  omatum. 
Fig.  5.  Podocyrtii  Schomburgku. 

PtATl  VL 

Fig.  6.  Anthoeyrtit  MeynUu. 
Fig.  7.  Lyehnoeanium  Jbueema. 
Fig.  8.  ffaUomma  Hutnboldiii, 
Fig.  9.  Astrcmma  Arittotelk. 
Fig.  10.  Stepharuutrum  Bhombiu, 

It  has  been  considered  preferable  to  omit  some  of  the  minor  figures  of 
the  original  plate,  and  to  substitute  his  interesting  Eucyrtidium  Ampulla  as 
leen  in  different  positions^  a  drawing  of  which  was  obligingly  furnished  for 
that  purpose  by  rrofeasor  Ehrenberg. 

*  IVofessor  Ehrenberg  observes,  that  these  illustrations  are  magnified 
about  a  third  less  than  his  figures  of  Polygastrica,  which  are  uniformly  mag- 
nified 300  times. 
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A  Treatise  on  the  Esculent  Funguses  of  England.     By  C.  D.  Bad- 
ham,  M.D.  8vo.  Reeve,  Brothere,  1847. 

This  is  the  work  of  a  person  of  considerable  tact  and  powers  of 
observation,  and  has  the  sinfj^ar  merit  of  containing  much  that  is 
new  and  interesting  on  a  subject  which  has  been  treated  again  and 
again  by  persons  of  as  various  merit  as  the  books  they  have  pub- 
lished. The  prospectus  was  peculiarly  well  drawn  up,  and  was  cal- 
culated to  make  a  very  favourable  impression.  The  work  itself  forms 
a  handsome  octavo  volume ;  the  illustrations  are  for  the  most  part 
admirable,  and  fioiithfully  represent  the  species  with  which  they 
profess  to  make  the  unlearned  reader  familiar,  and  the  culinary 
"  indications  "  such  as  will  satisfy  the  most  fastidious. 

Dr.  Badham  does  not  pretend  to  be  a  learned  mycologist,  but  du- 
ring a  loDg  residence  abroad  he  had  collected  a  mass  of  information 
on  the  subject,  to  which  much  has  been  added  since  his  return,  and 
which  he  has  laid  before  the  public  with  that  ability  for  which  he 
was  remarkable  during  his  earlier  course,  and  which  he  has  displayed 
in  his  publication  on  Insect  Life.  It  would  be  easy  indeed  to  point 
out  minor  errors  which  a  more  familiar  acquaintance  with  the  works 
of  some  of  the  leading  mycologists  of  the  day  would  have  enabled 
him  to  avoid,  but  these  are  of  little  importance,  and  do  not  at  all 
detract  from  the  general  merit  of  the  work,  which  is  professedly  of  a 
popular  character,  its  very  aim  being  the  diffusion  of  useful  know- 
ledge on  a  subject  too  much  neglected  in  this  country. 

The  mode  of  cultivation  of  the  common  mushroom  is  familiar  to 
almost  every  one,  though  it  is  not  carried  in  this  country  to  an  ex- 
tent at  all  proportionate  to  that  which  prevails  in  Paris,  where  the 
markets  are  entirely  supplied  with  mushrooms  obtained  artificially, 
millions  being  produced  weekly  in  the  catacombs.  In  Italy  sevend 
species  are  obtained  by  the  most  simple  processes.  At  Naples  an 
Agaric  is  abundantly  produced  from  spent  coffee  g^unds  simply  by 
depositing  the  marc  in  cellars  of  a  proper  temperature.  A  Polyporus 
is  raised  from  stony  masses  impregnated  with  mycelium  by  trans- 
ferring them  to  the  garden  with  a  portion  of  the  original  mould  and 
watering  them  daily.  Specimens  were  some  years  ago  raised  by 
Messrs.  Lee  of  Hammersmith  in  this  way  which  are  preserved  in  the 
British  Museum.  Two  other  fungi  are  produced  in  a  very  simple 
manner  which  we  do  not  recollect  to  have  seen  noticed  before. 
Dr.  Badham  shall  however  speak  for  himself. 

"  A  third  fungus  which  we  have  the  means  of  producing  ad  /t6i- 
tum  is  that  which  sprouts  from  the  pollard  head  of  the  black  poplar ; 
these  heads  it  is  usual  to  remove  at  the  latter  end  of  autumn  as  soon 
as  the  vintage  is  over  and  their  marriage  with  the  vine  is  annulled ; 
hundreds  of  such  heads  are  then  cut  and  transported  to  different 
parts ;  they  are  abundantly  watered  during  the  first  month,  and  in  a 
short  time  produce  that  truly  delicious  fungus  Agaricus  caudicinus, 
the  Pioppini,  which  during  the  autumn  of  the  year  make  the  greatest 
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show  in  many  of  the  Italian  market-places.  These  pollard  blocks  con- 
tinae  to  bear  from  twelve  to  fourteen  years ;  I  saw  a  row  of  them 
in  the  Botanical  Garden  at  Naples  which  after  this  period  were  still 
productive,  though  less  frequently  and  of  fewer  Agarics  at  a  crop. 
The  practice  of  rearing  funguses  from  the  poplar  is  not  modern  : 
Dioscorides  knew,  for  he  telk  us,  that  if  we  bark  the  white  or  black 
poplar,  cutting  the  berk  into  pieces  and  covering  it  with  horse-dung, 
an  excellent  kind  of  fungus  will  spring  up  and  continue  tu  bear 
throughout  the  year.  By  way  of  comment  to  which  passage,  Mat- 
thiolus  adds,  that  a  little  leaven  will  produce  an  abundant  crop  in 
four  days.  Another  fungus  which  I  have  myself  reared  (Potyporus 
avellanus)  is  to  be  procured  by  singeing  over  a  handful  of  straw  a 
block  of  the  cobnut  tree  which  is  then  to  be  watered  and  put  by.  In 
about  a  month  the  funguses  make  their  appearance,  which  are  quite 
white,  of  from  two  to  three  inches  in  diameter,  and  excellent  to  eat, 
while  their  profusion  is  sometimes  so  great  as  entirely  to  hide  the 
wood  from  which  they  spring.  All  blocks  of  this  nut  wood  do  not 
bear.  Professor  Sanguinetti  informs  me  that  the  peasants  in  the 
Abruzzi,  who  bring  in  these  logs,  know  perfectly  which  will  succeed 
and  which  will  not ;  a  knowledge,  he  adds,  to  which  the  closest  at- 
tention during  all  the  years  that  I  have  been  employed  by  the  Papal 
Government  as  superintendent  of  the  fungus  market  has  not  enabled 
me  to  attain." 

Many  other  passages  of  general  interest  will  be  found  dispersed 
through  the  work,  and  those  who  look  for  especial  information  will 
not  often  be  disappointed.  The  truffles  alone,  though  one  of  the 
most  interesting  groups  of  fiingi,  whether  regarded  as  objects  of 
commerce  or  on  account  of  their  curious  and  multifarious  structure, 
form  an  exception. 

We  cordially  recommend  this  work  in  connexion  with  the  larger 
one  of  Mrs.  Hussey  to  the  attentive  notice  of  our  readers.  We  do 
not  indeed  exactly  understand  why  Dr.  Badham's  obligations  to  that 
lady  are  not  more  particularly  noticed.  Her  name  does  not  appear 
on  the  plates,  though  far  the  greater  part  of  the  figures  are  due  to 
her  pencil.  Other  obligations  of  a  minor  character  from  another 
quarter  ought  also  we  think  to  have  been  acknowledged,  but  we 
would  rather  suppose  that  in  either  case  there  has  been  some  acci- 
dental omission. 
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April  5,  1847. — Dr.  Reid  gave  an  account  of  observations  on  the 
development  of  the  Medusa,  and  exhibited  the  animals  to  the 
Society. 

He  recalled  to  the  attention  of  the  Society  the  account  which  he 
gave  of  the  structure  and  habits  of  the  larvae  of  the  Medusae  on  a 
former  occasion.  In  the  remarks  already  printed  in  the  Society's 
'  Transactions,'  it  was  stated  by  Dr.  Reid,  that  he  had  kept  these 
animals  alive  at  home  from  September  1845  to  the  end  of  July  1846, 
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without  their  dividing  into  young  Medusae.    Towards  the  end  of 
July  the  larvae  ceased  for  a  short  time  to  reproduce  themselves  by 
buds  and  stolons,  but  by  the  beginning  of  August  they  were  again 
propagating  themselves  in  this  manner,  though  less  actively  than  in 
April  and  May.     On  the  10th  of  February  last,  the  upper  part  of 
some  of  the  larvae  had  become  elongated,  cylindrical,  of  considerably 
diminished  diameter,  with  transverse  rings  commencing  at  the  top. 
Each  of  these  transverse  rings  developed  itself,  in  the  manner  that 
Sars  has  described,  into  a  young  Medusa,  having  eight  bifid  processes 
projecting  from  the  margin  of  the  disc.    In  many  of  the  larvae,  while 
the  upper  part  of  the  body  was  of  a  reddish  brown  colour,  and  was 
splitting  itself  into  as  many  as  thirty  or  forty  young  Medusae*  the 
lower  part  was  of  its  usual  white  colour,  and  was  reproducing  new 
larvae  by  means  of  buds.     In  no  case  in  which  the  process  of  splitting 
was  watched,  did  the  whole  of  the  larva  break  itself  up  into  young 
Medusae,  but  a  portion,  often  very  small,  at  its  attached  extremity, 
continued  to  live  as  a  larva,  and  threw  out  new  tentacula  before  the 
last  of  the  young  Medusae,  into  which  the  rest  of  the  body  had  split, 
had  been  detached.     Dr.  Reid  then  gave  a  detailed  description  of 
these  young  Medusae,  and  explained  their  structure  as  seen  under 
the  microscope.     Among  other  things,  he  stated  that  the  appear- 
ances described  by  Steenstrup  as  vessels  in  the  young  Medusa,  at 
the  period  of  its  separation  from  the  larva,  are  merely  ridges  on  its 
lower  surface.     CiUa  were  observed  on  the  inner  sur&ce  of  the 
mouth,  stomach,  and  on  the  surface  of  four  remarkable  double  pro* 
cesses  adhering  to  the  inner  surface  of  the  stomach.     The  ocellus, 
as  it  is  termed,  placed  in  the  cleft  of  each  of  the  eight  processes  pro- 
jecting from  the  margin  of  the  disc,  is  chiefly  made  up  of  several 
cylindrical  crystals,  presenting  several  interesting  appearances  not 
hitherto  described. 

Dr.  Reid  also  stated,  that  since  his  last  communication  on  this  sub- 
ject to  the  Society,  he  had  made  additional  observations  on  the  loco- 
motive powers  of  the  larvae.  The  young  larvae  developed  from  buds 
generally  move  to  some  little  distance,  sometimes  a  considerable  di- 
stance, from  the  older  larva  which  formed  these  buds,  even  after  they 
have  been  frdrly  detached  from  their  parents.  This  locomotion  is 
slow,  and  is  effected  by  a  kind  of  sliding  motion  of  the  attached  end 
over  the  substance  to  which  it  is  fixed.  Dr.  Reid  had  also  observed 
very  minute  cilia  on  the  external  surface  of  the  bodies  of  some 
larvae*. 

*  A  delav  in  the  publication  of  the  Abstracts  of  the  *  Tranaactions'  of  the 
Society  enables  Dr.  Reid  to  add,  that  the  larvae  ceased  to  split  into  young 
Medusae  about  the  end  of  the  first  week  in  May ;  that  the  surface  of  the 
stones  are  an  thickly  covered  with  them  at  present  (30th  May)  as  before  they 
began  to  split,  so  that  he  has  now  kept  this  colony  of  larvae  above  20^  months, 
and  it  was  not  until  they  had  been  17^  months  in  his  possession  that  some 
of  these  larvae  began  to  split  into  young  Medusae,  while  many  of  them  have 
not  yet  done  so  at  all.  These  observations  of  Dr.  Reid  confirm  some  of 
those  made  by  Sir  John  Dalzell  on  the  larvae  of  the  Medusa,  under  similar 
circumstances  (vide  Jamieson's  Philosophical  Journal  for  1836),  and  differ 
very  considerably  from  some  of  those  made  by  Sars  and  Steenstrup  upon 
these  animals,  placed  under  different  conditions. 
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May  11,  1847.— WiUiam  Spence,  Esq.,  F.R.S.,  in  the  Chair. 

On  thb  Gkneba  of  ths  Family  Chitonidji  (continued). 
By  J.  E.  Gray.  Esq.,  F.R.S.,  F.Z.S.  btc. 

1.  Chiton,  Linn,  (part),  GuiUing,  Z.  /.  v.  27 ;  Swainson ;  Gray,  Syn. 

LepidopleuniB,  "  Leach  MS8,,"  Risso,  Eur,  Mend.  267.  Chiton, 
sect.  A.  1.  Blainv.  Lepas  spec,  Adanson*  Corephium,  Brown,  Lo- 
phurus.  Poll,    Gymnoplaz,  Gray. 

*  Scales  of  the  margin  moderate,  smooth,  polished;  valves  thickish, 

Ch.  striatos,  Barnes.  Ch.  olivaceus,  Frembly,  Sow.  C,  III.  f.  3, 41. 
Chiloe. 

Ch.  Cumingii,  Frembly,  Sow.  C.  III.  f.  32,  51.     Chili. 

Ch.  alholineatus.  Sow.  C.  ///.  f.  39.     Mexico. 

Ch.  squamosus,  Linn.  Ch.  bistriatus,  Wood.  Ch.  obscurus.  Sow. 
West  Indies. 

Ch.  suicatus,  Wood,  Sow.  C.  III.  f.  12. 

Ch.  granosus,  Frembly.     Chili. 

Ch.  Bamesii,  Gray.     Coquimbo. 

Ch.  glaucus,  Gray,  Spic.  Zoo/. =Ch.  viridis,  Quoy. 

Ch.  granulosus,  Frembly.     Conception. 

Ch.  Siculus,  Gray.    Ch.  Polii,  Desh.     Sicily. 

Ch.  lyratus.  Sow.  C,  III.  f.  126. 

Ch.  foveolatus,  Sow.  C.  III.  f.  60. 

Ch.  excavatus.  Gray,  Sow.  C.  III.  f.  131. 

Ch.  fasciatus.  Wood,  Sow.  C.  III.  f.  153. 

Ch.  australis.  Sow.  C.  III.  f.  46. 

Ch.  Stokesii,  Brod.,  Sow.  C.  III.  f.  24. 

Ch.  virgulatus,  Sow.  C.  III.  f.  132. 

Ch.  patuluB,  Sow.  C,  III.  f.  134. 

Ch.  marmoratus,  Gmelin,  Sow.  C.  III.  f.  148.     West  Indies. 

Ch.  evanidus.  Sow.  C.  III.  f.  139. 

Ch.  articulatus.  Sow.  C.  III.  f.  18.     California. 

Ch.  laeyigatus.  Sow.  C.  III.  f.  18*.     California. 

Ch.  Gbodallii,  Sow.  C.  III.  f.  50.     Galapagos. 

**  Scales  of  the  mantle  small,  smooth,  polished. 
Ch.  Bowenii,  King,  Sow.  C.  III.  f.  37.     Magellan  Str. 

***  Scales  of  the  margin  transversely  grooved;  valve  rounded,  not 

keeled,  thin. 

This  section  forms  a  very  natural  group. 

Ch.  textilis.  Gray,  Spic,  Zool.ssCh.  longicymba,  Blainv,,  Quoy. 
Ch.  Indicus,  Sow.  C.  III.  f.  55.  Ch.  Solea,  Sow.  C.  III.  f.  61.  Cape 
of  Good  Hope. 
Ch.  Magdaliensis,  Hinds. 

**♦*  Scales  of  the  margin  lanceolate,  elongate,  erect,  closely  pressed. 
Ch.  larvis,  Mont. ^Ch.  oorallinu8«  Risso. 
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2.  ToNiciA,  Gray^  Syn.     Chiton,  Risso,  E.  M,  267. 

*  Valves  broad,  transverse. 

T.  atrata.   Ch.  atratus,  Soio,  C.  Iliust.  f.  57,  58.    Falkland  Islands. 

T.  elegans.  Ch.  elegans,  Frembly,  Sow,  C.  Iliust.  f.  73,  74.  Ch. 
Chiloensis,  Sow.  Ch.  Imeolatus,  Frembly.  Ch.  g^niferus,  Sow.  Ch. 
SpariuB,  Sow.     Conception  Bay. 

T.  rubra.  Ch.  ruber,  Lifm.  Ch.  marmoreus,  O.  Fab,  Ch.  latus, 
Lowe,    Ch.  fulminatus,  Couth, 

T.  fulva.     Ch.  fulvus.  Wood,  Sow.  C.  III.  f.  53.     Cadiz. 

T.  lineata.     Ch.  lineatus.  Wood,  Sow.  C,  III,  f.  77. 

T.  Swainsonii,  Sow.  C.  III.  f.  5.     Peru. 

T.  cerasina. 

T.  laevigata.     Ch.  Isevigatus,  Flem. 

T.  lyrate. 

T.  Grayii.     Ch.  Grayii,  Sow.  C.  Iliust.  f.  8—16.     Peru. 

T.  castanea.  Ch.  castaneus.  Wood,  Sow.  C.  Iliust.  i.  114,  115, 
116.     Cape  of  Good  Hope. 

T.  fastigiata.  Ch.  fastigiatus,  Gray,  Sow.  C,  Iliust,  f.  11.  Cali- 
fornia. 

**  Valves  moderate,  subcordate,  rounded,  and  far  apart  on  the  sides; 

lobes  of  insertion  wide;  mantle  broad. 

T.  diajuncta.  Ch.  disjunctus,  Frembly,  Zool.  Joum.  t.  77.  f.  5, 
forms  the  passage  to  the  Chitons,  which  have  only  a  small  part  of  the 
valves  exposed. 

3.  AcANTBOPLBURA,  Guild.  Z,  J,  Y,  27 ;  Gray,  Syn. 
Canthapleura,  Swains. 

This  genus  gradually  passes  to  Onithochiton, 

*  The  plate  of  insertion  of  the  hinder  valve  welUdeveloped,  regular ; 
valves  thin ;  lateral  area  distinct ;  margin  bristly, 

A.  Peruviana.     Ch.  Peruvianas,  Lam.,  Sow.  C,  III,  f.  44.     Peru. 
A.  bicolor.     Ch.  bicolor,  Adams.     West  Indies. 
A.  Hennahi.     Ch.  Hennahi,  Gray,  Sow.  C.  III.  f.  1  &  33. 
A.  Watsonii.  Ch.  Watsonii,  Sow.  C.  III.  f.  81,  82,  130  =  Ch.  cas- 
taneus,  Quoy. 

**  The  plate  of  insertion  of  the  hinder  valve  narrow,  rather  irregular. 

t  Margin  bristly ;  lateral  area  distinct. 

A.  nobilis,  Gray,    New  Zealand. 

tt  Margin  spinose  or  spinulose ;  lateral  area  indistinct. 

A.  picea.     Ch.  piceus,  Sow,  C,  III,  f.  147.     West  Indies. 
A.  spinigera.     Ch.  spinigerus,  Sow,  Conch.  Ill,  f.  68.     Peru. 
A.  Owenii,  Gray,    West  coast  of  Africa. 

A.  spinosa.    Ch.  spinosus,  Brug.,  Sow.  C,  Iliust.  f.  151.  Australia. 
A.  brevispinosa.    Ch.  brevispinosus,  Sow,  C.  Iliust,  f.  136.   Island 
of  Johanna. 

A.  magnifica.     Ch.  magnificus.  Gray,  Sow,  C,  lUust,  f.  52. 
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ttt  Margin  smooth  P;  lateral  area  very  distinct, 

A.  ?  gigas.     Gh.  gigas,  Gmel.     Cape  of  Good  Hope. 
A.  ?  truncata.     Philippines. 

4.    SCHIZOCHITON. 

Valves  elongate,  subcordate,  narrow ;  lateral  area  short,  distinctly 
defined ;  the  hinder  valves  large,  with  a  subposterior  superior  apex 
and  a  deep  notch  on  its  hinder  lower  edges,  and  the  plate  of  insertion 
small,  with  a  few  oblique  notches,  scarcely  pectinated.  Mantle 
broad,  covered  above  with  small  chaff-like  scales,  deeply  notched 
behind. 

Schizochiton  incisus.     Chiton  incisus.  Sow.     Philippines. 

6.    COBSPHIUM. 

Valves  broad ;  wing  of  insertion  of  the  anterior  valve  lobed  and 
pectinated ;  the  hinder  valve  oblong,  with  a  subcentral,  subposterior, 
not  produced  apex ;  the  edge  of  insertion  distinct,  not  lobed  on  the 
sides,  with  a  single  nick  behind,  and  slightly  denticulated ;  mantle 
spinose. 

C.  echinatus.  Chiton  echinatus,  Barnes.  C.  tuberculiferus,  Sow. 
Ch.  spiniferus,  Fremhly ;  Sow.  C.  Illust.  f.  47,  young. 

6.  Plaxifhoba. 

P.  Carmichaelis.  Chiton  Carmichaelis,  Gray,  Spic.  Zool.  Ch. 
albidus,  Blainv.  547.  Ch.  raripilosus,  Blainv.  547.  Ch.  costatus, 
BUnnv.  547.  Ch.  biramosus,  CJuoy,  Voy.  Astrol.  t.  74.  f.  12,  16. 
Ch.  setiger.  King,  Z.  J.  v.  338 ;  Sow.  Conch.  III.  f.  17.  Ch.  Frem- 
blii,  Brod.  P.  Z.  S.  1832,  28 ;  Sow.  Conch.  III.  f.  2.  Ch.  setosus. 
Sow.,  Beechey  Voy.    Terra  del  Fuego. 

See  also  Ch.  setosus.  Sow.  C.  ///.  f.  19  ? 

7.  Onithochiton. 

0.  Ghdmardi.     Chiton  Gaimardi,  Blainv.  546. 

O.  hirtosus.     Chiton  hirtosus,  Blainv.  546. 

0.  undulatus.     Ch.  undulatus.     Van  Diemen's  Land. 

8.  Enoflochiton. 

£.  niger.  Ch.  niger,  Barnes.  Ch.  Coquimbensis,  Frembly.  Co- 
qnimbo. 

The  valves  become  very  much  eroded. 

9.    MOFALIA. 

Valves  broad,  transverse,  depressed ;  margin  of  insertion  moderate ; 
the  hinder  valve  with  a  rounded  lobe  on  the  hinder  edge ;  mantle 
moderately  broad,  bristly  above,  narrow  behind. 

*  Margin  moderately  wide  in  front . 

M.  Hindsii,     Ch.  Hindsii.     West  coast  of  America. 
M.  Simpsonii.     Ch.  Simpsonii,  Gray.    Brit.  Mus. 
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**  Margin  very  wide  in  front. 

M.  BlainviUii.  Ch.  BlainvilUi,  Sow,  C.  Ill,  f.  6.  Inner  Lobos 
Island. 

10.  Katharina. 

K.  tunicata.  Chiton  tunica tus.  Wood,  Conch,  ii.  t  2.  f.  1 ;  Cat. 
t.  1.  f.  10.     Wood's  specimen  is  now  in  the  British  Museum. 

K.  Douglasiae.     Ch.  tunicatus.  Sow.  C.Illust.  f.  152.     California. 

11.  Cbtptochiton. 

The  gill  only  occupies  the  hinder  part  of  the  sides. 

C.  amiculatus.  Ch.  amiculatus,  Pallas,  Nov.  Comm.  Petrop.  ii.  241 . 
t.  7.  f.  26,  30 ;  Sow.  Tank.  Cat.  (spec.  Brit.  Mus.)  ;  Wood,  Cat,  t.  1. 
f.  12,  inner  side  of  shell ;  Sow,  Conch.  Illust.  f.  80,  half-grown.  Chi- 
ton Sitkensis,  Reeve's  Conch,  Icon,  f.  55,  adult.     Kurile  Islands. 

12.  Crtptoconchus,  *'  Blainv,,**  Swainson;  Gray,  Syn, 

Body  oblong,  rather  convex ;  back  flattish  or  concave  in  the  centre, 
with  the  tuft  of  spines  on  the  upper  part  of  the  sides  of  the  back, 
llie  gills  extend  about  half  the  length  of  the  sides. 

Cryptoconchus  porosus,  **  Blainv.,"  Burrows,  Elem,  Conch.  190 
(1815),  spec.  Brit.  Mus.  Chiton  porosus,  Burrows,  E,  C.  t.  28; 
Wood,  Cat.  t.  1.  f.  39.  Ch.  Leachii,  Blainv.  D.  S.  N.  554,  spec.  Brit. 
Mus.  Ch.  monticularis,  Quoy,  Voy,  Astrol.  t.  73.  f.  30.  34,  36,  and 
lower  fig.  7 ;  Sow,  Conch,  Illust,  f.  129,  valves.     New  Zealand. 

13.  Amicula,  Gray,  Syn,  1840. 

Body  ovate,  convex ;  back  convex ;  mantle  bristly. 

Amicula  vestita.  Chiton  vestitus.  Sow.  Zool.  Joum.  iv.  368 ;  Sow. 
Conch.  Illust.  f.  128.     Ch.  Emersonii,  Couthoy.     Atlantic  Ocean. 

14.  AcANTHOCHiTEs,  Lcach,  B.M. ;  Gray,  Syn, 

Acanthochites,  "  Leach."  Acanthochitus,  Risso.  Phakellopleura, 
Guild.,  Swainson.   Chitonellus  (part.),  Guild.  AcantLochiton,  Herrm. 

Body  oblong,  elongate,  rather  depressed ;  mantle  spinulose ;  tuft 
of  spines  generally  large  ;  gill  extending  about  two- thirds  the  length 
of  the  sides. 

M.  De  Blainville  says,  the  valves  of  this  genus  are  always  without 
any  trace  of  lateral  area  (D.  S.  N,  xxxvi.  537).  but  this  must  have 
arisen  from  his  only  having  examined  worn  specimens. 

A.  fascicularis.  Ch.  fasc,  Linn.  C.  echinites,  Blainv,,  Sow.  Conch. 
III.  f.  87—93. 

A.  Gamoti.  Ch.  Ghimoti,  Blainv.  D.  S.  N.  552  ? ;  Quoy,  Voy. 
Astrol.  t.  73.  f.  9, 14.  Asc.  Zelandica,  Quoy,  Voy.  Astrol.  t.  73.  f.  5. 
A.  Hookeri,  Gray,  Dieffenbach,  262. 

A.  polychetus.     Ch.  polychetus,  Blainv.  553. 

A.  roseus.     Ch.  roseus,  Blainv,  553. 

A.  Lesueurii.    Ch.  Leeueurii.  Blainv.  553. 

A.  Bcaber.     Ch.  scaber,  Blainv,  553. 
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A.  viokoetis.  Ch.  violaceuSi  Quay,  Voy>  AstroL  73.  f.  13, 16, 17, 20; 
not  Saw.  III.  f.  133. 

A.  haBtatoB.     Ch.  haatatas.  Sow,  C.  ///.  f.  127. 

A.  hirundiniformis.     Ch.  hinindiniformis.  Sow.  C,  III.  f.  148. 

A.  strigatus.  Chitonellus  latus,  Ouild.  Z,  Joum.  v.  28.  Chitonellus 
strigatas,  Sow,  C.  ///. 

15.  Chitonellus,  Lam. 

Chitonella,  DeffA.  Cryptocouchua,  **  Blainv.,**  Burrows,  Crypto- 
plax,  Blainv.     Chitoniscus,  Herrtn. 

Body  elongate,  compreased,  convex  above ;  mantle  covered  with 
crowded  spines ;  the  exposed  part  of  the  front  valves  oblong,  square^ 
broad,  often  worn ;  of  the  hinder  ones  narrow,  lanceolate ;  the  plates 
of  insertion  large,  produced  in  front,  and  scarcely  notched  on  either 
side,     llie  gills  occupy  the  hinder  third  of  the  sides. 

M.  De  filainville  inserts  Lamarck's  species  of  Chitonelli  with  the 
spiny  Chitons  in  section  D.,  and  in  section  £.  he  redescribes  them, 
from  specimens  in  spirits  in  the  British  Museum. 

Chitonellus  Isevis,  Lam.  Chiton  venniformis,  Blainv.  D.  S,  N. 
xxzvi.  553.  Oscab.  fascie,  Qtioy,  Voy.  Astral,  t.  73.  f.  21,  29. 
Cryptoconchufi  larvaeformis,  "  Blainv.,'*  Burrows,  Elem.  Conch.  190. 
t.  28.  f.  2,  4 ;  Wood,  Cat.  1. 1.  f.  40.     Philippines. 

Chitonellus  striatus.  Lam. ;  Sow.  Conch.  Illust.  f.  62  ?  Oscab. 
ocule.  Quay,  Voy.  Astral,  t.  73.  f.  37,  38.     Australia. 

The  fossil  Chitons  of  the  older  strata  described  by  Munster,  more 
lately  by  Ryckholt,  Bull.  Acad.  Brux.  1845,  xii.  36.  t.  1 — 4,  appear 
to  belong  to  a  peculiar  genus,  which  may  be  called  Gryphochiton, 
most  nearly  allied  to  Chitonellus. 

I  have  described  some  peculiarities  in  the  development,  disposition 
and  structure  of  the  valves  of  the  Chitons  in  a  paper  which  will  be 
read  at  the  Royal  Society  on  the  16th  of  June  next. 


MISCELLANEOUS. 

Notice  of  the  capture  o/"  Sylvia  Turdoides  (Meyer)  in  Britain. 

By  JoHK  Hancock,  Esq. 

A  MALB  Specimen  of  this  fine  Warbler  was  shot,  three  or  four  miles 
west  of  Newcastle,  near  to  the  village  of  Swalwell,  by  Mr.  lliomas 
Robson  of  that  place,  on  the  28th  of  last  May.  The  attention  of 
this  gentleman,  who  is  perfectly  familiar  with  the  song  of  all  our 
summer  visitants,  was  arrested  by  a  note  which  he  had  not  before 
heard  ;  and  after  some  search  he  succeeded  in  getting  a  sight  of  the 
bird.  It  was  concealed  in  the  thickest  part  of  a  garden  hedge  close 
to  an  extensive  mill-dam,  which  is  bordered  with  willows,  reeds  and 
other  aquatic  plants.  It  would  scarcely  leave  its  retreat,  and  when 
it  did  so  never  iiew  far,  and  always  kept  close  to  the  herbage.  Its 
habits  resembled  those  of  the  Reed  Fauvette,  being  continually  in 
motion,  occasionally  hanging  with  the  body  downwards  or  clinging 
to  the  branches  and  stretching  forwards  to  take  its  prey. 
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Its  song  nvas  powerfal,  and  resembled  that  of  the  Black  Oiigel, 
but  was  occasionally  interrupted  with  the  harsh  craking  note  com- 
mon to  many  of  the  Warblers,  and  at  intervals  it  uttered  a  single 
shrill  cry. 

The  specimen  was  very  fat,  and  when  opened  the  testicles  were 
found  to  be  much  enlarged  ;  the  stomach  contained  small  beedea  and 
flies. 

From  the  nature  of  the  locality,  from  the  time  when  captured,  and 
from  the  enlarged  state  of  the  testicles,  there  can  be  little  doubt  that 
this  bird  was  breeding  in  the  neighbourhood :  and  I  have  some  rea- 
son for  believing  that  the  nidification  of  this  species  has  occurred  in 
another  part  of  England.  I  have  had  in  my  possession  for  nearly 
two  years  an  egg  taken  by  a  friend  of  mine  in  Northamptonshire, 
which  agrees  in  every  respect  with  Thienemann's  figure  and  descrip- 
tion of  the  egg  of  Sylvia  Turdoides  ;  and  now,  since  the  capture  of 
the  bird  in  Britain,  it  is  impossible  to  doubt  that  this  egg  belongs  to 
that  species.  It  would  therefore  appear  probable  that  this  delightful 
songster,  the  largest  of  the  European  Warblers,  may  be  a  regular 
summer  visitant  to  our  island.  Notwithstanding  its  large  size  it 
might  easily  pass  unnoticed,  skulking  as  it  does  in  the  low  herbage, 
and  seldom  exposing  itself  to  view.  Its  song,  too,  by  most  would 
be  taken  for  that  of  the  Black  Ougel ;  and  even  now  it  might  have 
escaped  detection  had  not  the  accurate  ear  and  experienced  eye  of 
Mr.  Robson  been  engaged  in  the  pursuit. 

Newcaatle-on-Tyne,  15th  July  1847. 

On  the  habits  of  Cicada  septendecim.     By  S.  P.  Hildbbth,  M.D. 

It  is  now  seventeen  years  since,  in  1829,  this  curious  insect  ap- 
peared in  this  portion  of  Ohio.  Its  exit  from  the  earth,  where  it  had 
remained  excluded  from  the  light  of  day  for  so  long  a  time,  was 
looked  for  with  considerable  interest.  They  were  first  seen  to  come 
out  of  the  ground  on  the  14th  of  May,  1846,  ascend  some  bush,  fence, 
or  tree,  cast  off  their  exuviae,  and  become  a  flying  insect.  They  had 
been  observed,  near  the  surface,  since  the  beginning  of  April,  and 
were  turned  up  by  the  plough,  and  dug  out  of  the  earth  by  hogs, 
which  were  very  fond  of  them,  as  were  also  birds,  domestic  fowls  and 
cats.  At  a  brick-yard  in  Marietta,  where  the  clay  was  dug  from  the 
side  of  a  hill,  under  the  remains  of  an  old  orchard  of  apple- trees,  the 
workmen  observed  the  cells  of  this  insect  in  1838,  in  the  large  masses 
of  earth  broken  off  from  the  side  of  the  bank.  In  1840  I  visited 
the  spot,  collected  several  of  the  Cicada  and  preserved  them  in  spirit. 
Their  cells  at  that  time  were  measured,  and  found  to  be  a  third  less 
than  in  the  seventeenth  year.  The  cells  are  oval  and  -very  smooth 
within ;  they  are  two  and  a  quarter  inches  long  and  three-fourths  of 
an  inch  in  diameter,  being  sufliciently  large  for  the  single  Cicada, 
which  inhabits  it,  to  move  and  turn  round.  Thus  they  dwell  for 
sixteen  years  and  ten  months  secluded  in  a  grotto  of  their  own  con- 
struction. 

After  the  eggs  of  the  female  are  deposited  in  the  tender  branches 

*  From  Silliman's  American  Journal  for  March  1847. 
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of  trees,  they  remain  two  months  or  sixty  days  in  the  pith  of  the 
wood  before  they  are  hatched  and  ready  to  seek  their  home  in  the 
earth ;  and  as  they  invariably  ascend  in  May,  soon  after  which  the 
eggs  are  deposited,  it  makes  their  actual  residence  in  the  earth  two 
nranths  short  of  seventeen  years.     The  perfect  msect  lives  about 
thirty  days,  and  then  perishes.     In  1840  the  cells  were  found  to  be 
from  two  and  a  half  to  four  feet  below  the  surface,  and  without  any 
tnbe  oommunicating  with  the  top  of  the  ground.     The  cells  are  pro- 
bably water-proof,  as  the  flood  of  1832  covered  the  surface  to  the 
depUi  of  six  or  eight  feet  in  my  garden.     In  1846  a  large  number  of 
these  insects  emerged  from  the  earth  under  an  apple-tree,  in  the 
branches  of  which  the  parent  Cicada  had  deposited  her  eggs  in  1829. 
If  the  water  at  that  time,  when  only  in  their  third  year,  had  had 
access  to  their  ceUs,  they  must  have  perished,  for  it  remained  over 
them  five  or  six  days.     In  their  ceUs  no  appearance  of  excremen* 
titious  matter  was  noticed.     When  their  period  of  entombment  is 
completed,  in  the  seventeenth  year,  or  perhaps  earlier,  they  com- 
mence working  out  a  smooth  cylindrical  tube  towards  the  surface, 
taking  care  not  to  approach  within  reach  of  frosts,  and  where  examined 
for  the  purpose,  the  tubes  have  been  found  to  be  usually  about  four  feet 
in  length.     For  constructing  their  cells  and  excavating  these  tubes, 
their  fore-feet  are  admirably  adapted,  being  much  larger  and  stronger 
than  those  for  locomotion,  and  formed  with  stout  claws  like  the  craw- 
fish.    Each  pupa  is  armed  with  a  stout  proboscis,  one- fourth  of  an 
inch  long,  which  usually  lies  between  the  fore-legs  on  a  line  with 
the  body.     A  remarkable  example  of  instinct  was  observed  in  some 
which  came  to  the  surface  under  a  pile  of  boards,  raised  by  timbers 
five  or  six  inches  above  the  earth.     The  ground  was  wet,  and  to  en- 
able themselves  to  reach  the  dry  boards  tihey  continued  their  cylin- 
ders up  to  them,  forming  thus  towers  of  damp  clay  in  the  centre  of 
which  they  were  concealed.     These  towers  were  five  or  six  inches 
high  and  about  an  inch  in  diameter ;  they  were  constructed  of  lumps 
of  wet  earth  compacted  together  in  a  firm  but  rough  manner.     A 
large  number  of  these  towers  was  found  when  the  boards  were  re- 
moved ;  some  had  the  top  closed,  aod  from  these  the  Cicada  had  not 
departed.   When  they  had  reached  the  boards,  they  crawled  along  on 
the  under  side  and  came  to  the  open  air,  where,  fixing  on  a  spot 
favourable  to  their  purpose,  they  remained  attached,  until  a  rupture 
was  made  in  the  cuticle  on  the  back  of  the  thorax,  and  the  perfect 
insects  then  with  great  effort  extricated  themselves  from  the  armour 
that  had  so  long  protected  them  in  the  earth.     As  there  was  no 
farther  use  for  the  stout  claws  of  the  fore-legs  after  they  became 
denizens  of  the  air,  these  legs  were  replaced  by  two  that  were  small 
and  delicate  like  the  other  four.     In  a  few  days  after  leaving  the 
earth  they  had  chosen  their  mates,  and  the  female  soon  commenced 
depositing  her  eggs  in  the  undersides  of  the  tender  branches  of  trees, 
by  means  of  an  ovipositor  resembling  an  awl  or  punch,  and  con- 
tinued at  this  for  several  days.     The  preceding  year's  growth  of 
the  branches  of  apple-trees  is  a  favourite  wood  with  them ; — but  in 
Arm.  ^  Mag,  N.  Hist.     Vol.  xx.  10 
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the  forest,  the  tender  branches  of  almost  any  variety  of  wood  are  used 
for  this  purpose.  In  a  few  days  the  leaves  on  the  twig  dry  up,  and 
the  punctured  parts,  in  many  instances,  break  with  the  wind  and  fisll 
to  the  ground* 

By  the  2l8t  of  May  they  had  increased  rapidly,  and  the  woods  on 
the  side  hills  were  vocal  with  their  music.  The  male  is  the  song8ter« 
and  has  vibrating  air-cells  at  the  back  of  and  under  the  wings.  Where 
they  are  abundant  their  noise  is  deafening  in  the  sunny  and  hot  por- 
tion of  the  day,  but  they  are  nearly  silent  at  night.  About  the  6th 
and  7  th  of  June  the  weather  was  quite  cold,  which  retarded  their 
progress  very  much,  and  during  a  long  and  continued  rain  many  of 
them  died.  They  delight  in  heat  and  sunshine,  moving  about  with 
great  briskness.  By  the  last  of  June  they  had  nearly  all  perished  ;  and, 
as  in  1829,  numbers  were  seen  flpng  short  distances,  after  the  ab* 
domen  had  wasted  away,  and  separated  from  the  wings  and  thorax. 
By  the  middle  of  August,  or  about  sixty  days  after  the  eggs  are  de- 
posited, they  are  hatched,  and  the  young  Cicadas  are  ready  to  enter 
into  the  earth.  They  prevailed  over  the  woody  region  on  the  north 
of  the  Ohio  river,  from  the  Alleghany  mountains  to  the  Mississippi ; 
and  were  full  as  numerous  as  in  1829,  but  will  probably  diminish  as 
the  forests  are  cut  away. 

Marietta,  January  5th,  1847. 

In  continuation  of  this  subject,  which  is  one  of  general  interest^ 
we  cite  the  following  paragraphs  from  the  very  valuable  work  of  T. 
W.  Harris,  M.D.,  on  the  Insects  of  Massachusetts  injurious  to  Ve- 
getation (pp.  171-175),  referring  to  the  work  itself  for  a  more  com- 
plete history  of  the  Cicada*. 

In  those  parts  of  Massachusetts  which  are  subject  to  the  visitation 
of  this  Cicada,  it  may  be  seen  in  forests  of  oak  about  the  middle  of 
June.  Here  such  immense  numbers  are  sometimes  congregated  aa 
to  bend  and  even  break  down  the  limbs  of  the  trees  by  their  weight, 
and  the  woods  resound  with  the  din  of  their  discordant  drums  from 
morning  to  evening.  After  pairing,  the  females  proceed  to  prepare 
a  nest  for  the  reception  of  their  eggs.  They  select,  for  this  purpose, 
branches  of  a  moderate  size,  which  they  dasp  on  both  sides  with 
their  legs,  and  then  bending  down  the  piercer  at  an  angle  of  about 
forty- five  degrees,  they  repeatedly  thrust  it  obliquely  into  the  bark 
and  wood  in  the  direction  of  the  fibres,  at  the  same  time  putting  in 
motion  the  lateral  saws ;  in  this  way  they  detach  little  splinters  of 
the  wood  at  one  end,  so  as  to  form  a  kind  of  fibrous  lid  or  cover  to  the 
perforation.  The  whole  is  bored  obliquely  to  the  pith,  and  is  gra- 
dually enlarged  by  a  repetition  of  the  same  operation,  till  a  longitu- 
dinal fissure  is  formed  of  sufficient  extent  to  receive  from  ten  to 
twenty  eggs.  The  side-pieces  of  the  piercer  serve  as  a  groove  to 
convey  the  eggs  into  the  nest,  where  they  are  deposited  in  pairs,  side 
by  side,  but  separated  from  each  other  by  a  portion  of  woody  fibre, 

*  Report  on  the  Insects  of  Massachusetts  injurious  to  Vegetation,  by 
Thaddciis  William  Harris,  M.D.     460  pp.,  Svo.     Cambridge,  1841. 
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and  they  are  implanted  into  the  limb  somewhat  obliquely,  so  that 
one  end  points  upwards.  When  two  eggs  have  been  thus  placed, 
the  insect  withdraws  the  piercer  for  a  moment,  and  then  inserts  it 
again  and  drops  two  more  eggs  in  a  line  with  the  first,  and  repeats 
the  operation  till  she  has  filled  the  fissure  from  one  end  to  the  other, 
upon  which  she  removes  to  a  little  distance,  and  begins  to  make 
another  nest  to  contain  two  more  rows  of  eggs.  She  is  about  fifteen 
minutes  in  preparing  a  single  nest  and  filling  it  with  eggs ;  but  it  is 
not  unusual  for  her  to  make  fifteen  or  twenty  fissures  in  the  same 
limb ;  and  one  observer  counted  fifty  nests  extending  along  in  a  line, 
each  containing  fifteen  or  twenty  eggs  in  two  rows,  and  all  of  them 
apparently  the  work  of  one  insect.  After  one  limb  is  thus  suffi- 
ciently stocked,  the  Cicada  goes  to  another,  and  passes  from  limb  to 
limb  and  from  tree  to  tree,  till  her  store,  which  consists  of  four  or 
five  hundred  eggs,  is  exhausted.  At  length  she  becomes  so  weak 
by  her  incessant  labours  to  provide  for  a  succession  of  her  kind,  as  to 
fidter  and  fall  in  attempting  to  fly,  and  soon  dies. 

Although  the  Cicadas  abound  most  upon  the  oak,  they  resort  occa- 
sionally to  other  forest  trees  and  even  to  shrubs  when  impelled  by  the 
necessity  for  depositing  their  eggs,  and  not  unfrequently  commit 
them  to  fxuit-trees  when  the  latter  are  in  their  vicinity.  Indeed  there 
seem  to  be  no  trees  or  shrubs  that  are  exempted  from  their  attacks, 
except  those  of  the  pine  and  fir  tribes,  and  of  these  even  the  white 
cedar  is  sometimes  invaded  by  them.  The  punctured  limbs  languish 
and  die  soon  after  the  eggs  which  were  placed  in  them  are  hatched ; 
they  ore  broken  by  the  winds  or  by  their  own  weight,  and  either 
remain  hanging  by  the  bark  alone,  or  fall  with  their  withered  foliage 
to  the  ground.  In  this  way  orchards  have  suffered  severely  in  conse- 
quence of  the  injurious  punctures  of  these  insects. 

The  eggs  are  one-twelfth  of  an  inch  long,  and  one-sixteenth  of  an 
inch  through  the  middle,  but  taper  at  each  end  to  an  obtuse  point, 
and  are  of  a  pearl-white  colour.  The  shell  is  so  thin  and  delicate 
that  the  form  of  the  included  insect  can  be  seen  before  the  egg  is 
hatched,  which  occurs,  according  to  Dr.  Potter,  in  fifty-two  days  after 
it  is  laid,  but  other  persons  say  in  fourteen  days. 

The  young  insect  when  it  bursts  the  shell  is  one-sixteenth  of  an 
inch  long,  and  is  of  a  yellowish  white  colour,  except  the  eyes  and  the 
claws  of  the  fore-legs,  which  are  reddish,  and  it  is  covered  with  little 
hairs.  In  form  it  is  somewhat  grub-like,  being  longer  in  proportion 
than  the  parent  insect,  and  is  furnished  with  six  legs,  the  first 
pair  of  which  are  very  large,  shaped  almost  like  lobster-claws,  and 
armed  with  strong  spines  l^neath.  On  the  shoulders  are  little  pro- 
minences in  the  place  of  wings,  and  under  the  breast  is  a  long  beak 
for  suction.  These  little  creatures  when  liberated  from  the  shell 
are  very  lively,  and  their  movements  are  nearly  as  quick  as  those  of 
ants.  After  a  few  moments  their  instincts  prompt  them  to  get  to 
the  ground,  but  in  order  to  reach  it  they  do  not  descend  the  body  of 
the  tree,  neither  do  they  cast  off  themselves  precipitately,  but  run- 
ning to  the  side  of  the  limb,  they  deliberately  loosen  their  hold  and 
fiiU  to  the  earthu     It  seems,  then,  that  they  are  not  borne  to  the 

10* 
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ground  in  the  egg  state  by  the  limbe  in  which  their  nests  are  «»• 
tained,  but  spontaneously  make  the  perilous  descent  immediately 
after  they  are  hatched,  without  any  clue,  like  that  of  the  canker-woim, 
to  carry  them  in  safety  through  the  air  and  break  the  force  of  thdr 
fall.  The  instinct  which  impels  them  thus  fearlessly  to  precipitate 
themselves  from  the  trees,  from  heights  of  which  they  can  have  formed 
no  conception,  without  any  experience  or  knowledge  of  the  result  of 
their  adventurous  leap,  is  still  more  remarkable  than  that  which  car- 
ries the  gosling  to  the  water  as  soon  as  it  is  hatched.  In  those  ac- 
tions that  are  the  result  of  foresight,  of  memory,  or  of  experience, 
animals  are  controlled  by  their  own  reason ;  as  in  those  to  which 
they  are  led  by  the  use  of  their  ordinary  senses  or  by  the  indulgence  of 
their  common  appetites,  they  may  be  said  to  be  governed  by  the  laws 
of  their  organization ;  but  in  such  as  arise  from  special  and  extra* 
ordinary  instincts,  we  see  the  most  striking  proofs  of  that  creative 
wisdom  which  has  implanted  in  them  an  unerring  guide,  where  rea- 
son, the  senses  and  the  appetites  would  fail  to  direct  them.  The 
manner  of  the  young  Cicadas'  descent,  so  different  from  that  of  other 
insects,  and  seeming  to  require  a  special  instinct  to  this  end,  would 
be  considered  incredible  perhaps,  if  it  had  not  been  ascertained  and 
repeatedly  confirmed  by  persons  who  have  witnessed  the  proceeding. 
On  reaching  the  ground  the  insects  immediately  bury  themselves  in 
the  soil,  burrowing  by  means  oi  their  broad  and  strong  fore-feeU 
which,  like  those  of  the  mole,  are  admirably  adapted  for  digging.  In 
their  descent  into  the  earth  they  seem  to  follow  the  roots  of  plants, 
and  are  subsequently  found  attached  to  those  which  are  most  tender 
and  succulent,  perforating  them  with  their  beaks,  and  thus  imbibing 
the  vegetable  juices  which  constitute  their  sole  nourishment. 

They  do  not  appear  ordinarily  to  descend  very  deeply  into  the 
ground,  but  remain  where  roots  are  most  abundant ;  and  it  is  pro- 
bable that  the  accounts  of  their  having  been  discovered  ten  or  twelve 
feet  from  the  top  of  the  g^und  have  been  founded  on  some  mistake, 
or  the  occurrence  of  the  insects  at  such  a  depth  may  have  been  the 
result  of  accident.  The  only  alteration  to  which  the  insects  are  subject, 
during  the  long  period  of  their  subterranean  confinement,  is  an  in- 
crease of  size,  and  the  more  complete  development  of  the  four  small 
scale-like  prominences  on  their  backs,  which  represent  and  actually 
contain  their  future  wings. 

As  the  time  of  their  transformation  approaches,  they  gradually  as- 
cend towards  the  surface,  making  in  their  progress  cylindrical  pas- 
sages, oftentimes  very  circuitous,  and  seldom  exactly  perpendicular, 
the  sides  of  which,  according  to  Dr.  Potter,  are  firmly  cemented  and 
vamiahed  so  as  to  be  water-proof.  These  burrows  are  about  five- 
eighths  of  an  inch  in  diameter,  are  filled  below  with  earthy  matter 
removed  by  the  insect  in  its  progress,  and  can  be  traced  by  the  colour 
and  compactness  of  their  contents  to  the  depth  of  from  one  to  two 
feet,  according  to  the  nature  of  the  soil ;  but  the  upper  portion  to 
the  extent  of  six  or  eight  inches  is  empty,  and  serves  as  a  habitation 
for  the  insect  till  the  period  for  its  exit  arrives.  Here  it  ranains 
during  several  days,  ascending  to  the  top  of  the  hole  in  fine  weather 
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for  the  benefit  of  the  waimth  and  the  air,  and  occasionally  peeping 
forth  apparently  to  reconnoitre,  but  descending  again  on  the  occur- 
rence of  cold  or  wet  weather. 

During  their  temporary  residence  in  these  burrows  near  the  surface, 
the  Cicada  grubs,  or  more  properly  pupae,  (for  such  they  are  to  be 
considered  at  this  period,  though  they  still  retain  something  of  a 
grub-Uke  form.)  acquire  strength  for  further  efforts  by  exposure  to 
the  light  and  air,  and  seem  then  to  wait  for  only  a  favourable  mo- 
ment to  issue  from  their  subterranean  retreats.  When  at  length  this 
arrives,  they  issue  from  the  ground  in  great  numbers  in  the  night, 
and  crawl  up  the  trunks  of  trees,  or  upon  any  other  object  in  their 
vicinity  to  which  they  can  fasten  themselves  securely  by  their  claws. 
After  having  rested  awhile  they  prepare  to  cast  off  their  skins,  which 
in  the  meantime  have  become  dry  and  of  an  amber  colour.  By  re- 
peated exertions  a  longitudinal  rent  is  made  in  the  skin  of  the  back, 
and  through  this  the  included  Cicada  pushes  its  head  and  body,  and 
withdraws  its  wings  and  limbs  from  their  separate  cases,  and,  crawl- 
ing to  a  little  distance,  it  leaves  its  empty  pupa-skin,  apparently 
entire,  still  fastened  to  the  tree.  At  first  the  wing-covers  and  wings 
are  very  small  and  opake,  but,  being  perfectly  soft  and  flexible,  they 
soon  stretch  out  to  their  full  dimensions,  and  in  the  course  of  a  few 
honrs  the  superfluous  moisture  of  the  body  evaporates,  and  the  in- 
sect becomes  strong  enough  to  fly. 

During  several  successive  nights  the  pupae  continue  to  issue  from 
the  earth ;  above  fifteen  hundred  have  been  found  to  arise  beneath  a 
■ingle  apple-tree,  and  in  some  places  the  whole  surface  of  the  soil, 
by  their  successive  operations,  has  appeared  as  full  of  holes  as  a 
honeycomb.  In  Alabama  the  species  under  consideration  leaves  the 
ground  in  February  and  March,  in  Maryland  and  Pennsylvania  in 
May,  but  in  Massachusetts  it  does  not  come  forth  tiU  near  the  mid- 
dle of  June.  Within  about  a  fortnight  after  their  final  transforma- 
tion they  begin  to  lay  their  eggs,  and  in  the  space  of  six  weeks  the 
whole  generation  becomes  extinct. 

Fortunately  these  insects  are  appointed  to  return  only  at  periods 
so  distant  that  vegetation  often  has  time  to  recover  from  the  injury 
they  inflict ;  were  they  to  appear  at  shorter  intervals,  our  forest  and 
fruit  trees  would  soon  be  entirely  destroyed  by  their  ravages.  They 
are  moreover  subject  to  many  accidents,  and  have  many  enemies, 
which  contribute  to  diminish  their  numbers.  Their  eggs  are  eaten 
by  birds  ;  the  young,  when  they  first  issue  from  the  shell,  are  preyed 
upon  by  ants,  which  mount  the  trees  to  feed  upon  them,  or  destroy 
them  when  they  are  about  to  enter  the  ground.  Blackbirds  eat 
them  when  turned  up  by  the  plough  in  fields.  Hogs  are  also  ex- 
cessively fond  of  them,  and,  when  suffered  to  go  at  large  in  the 
woods,  root  them  up,  and  devour  immense  numbers  just  before  the 
arrival  of  the  period  of  their  final  transformation,  when  they  are 
lodged  immediately  under  the  surface  of  the  soil.  It  is  stated  that 
many  perish  in  the  egg  state,  by  the  rapid  growth  of  the  bark  and 
wood,  which  closes  the  perforations  and  buri^  the  eggs  before  they 
have  hatched ;  and  many,  without  doubt,  are  kUled  by  their  perilous 
descent  from  the  trees. 
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Food  of  the  Mastodon.    By  Prof.  A.  Gray. 

Prof.  Gray  stated  that  there  had  been  recently  placed  in  hia  hands 
specimens  of  earthy  matter,  filled  with  finely- broken  fragments  of 
branches  of  trees,  which  were  said  to  have  been  found  occupying  the 
place  of  the  stomach  in  the  skeleton  of  the  Mastodon  exhum^  on 
Schooley's  Mountain,  N.  J.,  and  lately  exhibited  in  Boston.  As 
similar  observations  are  said  to  have  been  made  in  several  instances. 
Prof.  Ghray  was  induced  to  examine  the  substance  brought  to  him. 
The  wood  evidently  consisted  of  branchlets  of  one,  two  and  three 
years  old,  broken,  quite  uniformly,  into  bits  of  half  an  inch  or  so  in 
length,  with  only  now  and  then  traces  of  the  bark  remaining  on  the 
wood.  The  wood  was  not  at  all  fossilized,  and  was  but  slightly 
decayed.  From  the  appearance  of  the  branchlets  examined.  Prof. 
Gray  inferred  that  they  belonged  to  some  coniferous  tree  or  shrub, 
and  probably  to  a  kind  of  spruce  or  fir,  rather  than  to  a  true  pine. 
This  inference  was  borne  out  by  the  examination  of  thin  slices  of  the 
wood  by  the  microscope.  The  woody  fibre  was  very  beautifully  and 
distinctly  marked  with  the  circular  discs  that  are  characteristic  of  all 
coniferous  wood.  The  structure  agreed  perfectly  with  that  in  similar 
branchlets  of  the  common  hemlock  vpmoe.'^iUman's  Journal  /or 
May  1847,  p.  436. 

On  the  Moose  and  Carabou,  and  on  the  American  Raven. 

By  L.  Agassiz. 

These  species  differ  from  the  European  species,  according  to  Frof. 
Agassiz,  who  consequently  has  named  them  anew,  designating  the 
Moose  (Cervus  alces)  the  C.  lobatus ;  the  Carabou  (C  tarandus)  the 
C.  hastalis ;  the  American  Raven,  C  lugubris. — Ibid. 

Pygorhynchus  Gouldii,  a  new  Echinus  /rom  the  Millstone  Grit  of 

Georgia.     By  M.  Bouv6. 

Above  conico-convex,  a  little  more  sloping  posteriorly  than  an- 
teriorly. Margin  somewhat  rounded,  except  near  and  under  the  anus, 
where,  by  an  excavation  or  depression,  it  becomes  acute.  Inferior 
surface  subcircular.  Mouth  situated  about  one-third  of  longitudinal 
diameter  from  the  anterior  margin.  Apex  subcentral,  a  little  anterior, 
but  not  so  much  so  as  the  mouth.  Ambulacra  radiating  at  unequal 
angles,  the  interambulacral  spaces  dividing  the  three  anterior  from 
the  two  posterior,  being  wider  than  the  rest.  The  pores  of  each 
diverge  considerably  from  the  apex,  becoming  quite  dilated  a  short 
distance  from  it,  then  converge  as  they  descend,  until  about  two- 
thirds  the  distance  from  the  summit  to  the  margin,  where  they  are 
very  limited  in  width,  and  where  the  double  rows  become  single.  On 
the  margin  they  again  slightly  dilate,  and  are  readily  traceable  to 
their  termination  about  the  mouth,  where  they  are  prominent.  The 
anterior  ambulacrum  is  much  narrower  than  the  rest.  Anus  trans- 
verse, and  situated  at  about  one-fifth  the  distance  from  the  posterior 
margin  to  the  apex.  Whole  length,  as  shown  by  three  indivi- 
duals examined,  1|  inch;  greatest  width  1|  inch;  height  1  inch. 
Locality,  Baker  County,  Georgia. 

I  have  named  this  beautiful  species  after  my  respected  friend. 
Dr.  Augustus  A.  Gould. — Ibid,  p.  437. 
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Pyranga  roseo-gularis,  a  new  species  from  Yucatan.    By  Dr.  Cabot. 

Male : — top  of  head,  outer  edge  of  primaries  and  secondaries,  and 
8ar£Eu%  of  greater  and  lesser  wing-coverts,  the  tail  and  its  upper 
coverts,  bright  brownish  red.  Under  side  of  tail  and  its  under  co- 
verts, throat  and  flexures  of  wings,  bright  rose-colour.  Back  and 
posterior  part  of  cheeks  dark  brownish  ash-colour ;  anterior  part  of 
cheeks,  breast  and  belly  bright  ash-coloured.  Twelve  tail-feathers. 
Bill  strongly  toothed,  horn-colour  at  top,  lighter  beneath.  Legs  and 
feet  horn-coloured.  Total  length  6^  inches ;  of  bill  \  inch ;  along 
the  ridge  f ;  along  the  gape  -f^  inch;  across  at  base  f  through 
from  above  down.  Tooth  situated  at  ^  inch  from  point  of  bill. 
Tarsus  rather  more  than  f  inch  in  length.  Tail  2f  inches  long. 
Wings  from  flexure  Z^  inches. — Ibid,  p.  436. 
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dinetdk — June  1 — 3.  Clear  and  very  fine.  4.  Light  clouds  and  fine.  5* 
Cloudy.  6.  Light  clouds :  clear.  7.  Clear :  cloudy.  8.  Rain :  thunder-showers. 
9.  Clear  and  fine.  10.  Rain:  cloudy:  clear.  11,  12.  Clear  and  Terr  fine. 
IS.'  Rain:  cloudy.  14.  Densely  clouded :  showery.  iS.  Rain:  thunder  and 
beaty  showers.  16.  Cloudy:  rain.  17,18.  Rain  19.  Cloudy  and  fine.  2a 
Cloudy :  slight  showers.  21.  Cloudy :  fine.  22.  Very  fine.  23.  Very  fine  t 
heavy  showers,  with  thunder.  24.  Cloudy  and  fine.  25.  Rain  :  cloudy  and 
fine.  26.  Very  fine.  27.  Drizzly  :  cloudy  and  fine.  28.  Fine.  29.  Very  fine. 
90.  Light  clouds :  Tery  fine :  OTercast. 

Mean  temperature  of  the  month    38^*46 

Meantemperatureof  June  1846    66*63 

Mean  temperature  of  June  for  the  last  twenty  years   66  *90 

Average  amount  of  rain  in  June   l'88inch* 

BoUon, — June  1 — 4.  Fine.  5»  6.  Cloudy.  7.  fine.  8.  Fine :  rain  early  am. 
9.  Vine,  la  Cloudy:  rain  early  a.m. :  showery  all  day.  11,12.  Fine.  IS. 
Cloudy :  rain  early  a.m.  14.  Cloudy :  rain  early  4.if. :  rain  r.M.  15.  Fine  : 
rain  r jf •  16.  Fine:  rain  a.m.  and  r.ii.  17.  Fine.  18.  Cloudy:  rain  early 
A  V. :  heavy  rain  r.M.  19.  Cloudy :  rain  early  a.m.  20.  Cloudy  :  rain  a.m.  and 
r.M.  21.  Cloudy:  rain  p.m.  22,23.  Fine:  rain  p.m.  24.  Rain:  rain  p.m. 
25.  Fine:  rain  p.m.  26.  Fine.  27.  Cloudy.  28.  Fine.  29,30.  Cloudy. — 
This  month  has  been  the  coldest  since  1843,  and  the  wettest  since  June  1841. 

Samdwiek  Manse,  Orkney. — June  1, 2.  Clear :  fine.  3.  Cloudy ;  fog.  4.  Bright : 
cloudy.  5.  Showers:  cloudy.  6.  Bright:  cloudy.  7.  Showers.  8.  Bright: 
drops.  9.  Cloudy:  rain.  10.  Showers :  sleet-showers.  11.  Bright:  cloudy. 
12.  Cloudy.  13.  Cloudy  :  rain.  14.  Rain :  damp.  15.  Cloudy  :  rain  :  cloudy. 
16.  Cloudy:  fine.  17,18.  Bright:  fine.  19.  Clear:  fine.  20.  Bright  train. 
21.  Showers :  clear.  22.  Bri^t :  showers :  fine.  23.  Bright :  showers.  24. 
Bright :  thunder :  drops.  25.  Bright :  thunder.  26.  Clear :  fine.  27.  Damp. 
28.  Cloudy.     29.  Fog :  cloudy.     Sa  Damp  :  fog. 

AppUgaarth  Mante,  Dumfriei-thire^— June  1 — ^3.  Very  fine.  4.  Warm,  but 
overcast.  5.  Fair  a.m.  :  showers  p.m.  6.  Fair  a.m.  7.  Threatening :  rain  p.m. 
8.  Slight  shower.  9.  Fair:  thunder:  rain.  10.  Fair:  clear.  11.  Fair,  but  cooU 
12.  Cloudy:  rain  p.m.  13.  Rain.  14.  Fine:  thunder:  rain.  15.  Drizzly: 
thunder.  16.  Bright  a.m.  :  rain.  17.  Drizzly.  18.  Fair  and  fine.  19.  Fine: 
a  few  drops.  20.  Rain  p.m.  21.  Wet  a.m.:  cleared.  22.  Showeiy.  23.  Fine, 
very :  slight  shower.  24.  Showery :  thunder.  25.  Showers  a*  m.:  thunder.  26. 
Slight  shower  P.M.     27.  Shower  a.m.  :  fair.    28^30.  Very  fine..' 

Mean  temperature  of  the  month      55^*2 

Mean  temperature  of  June  1846     63  '2 

Mean  temperature  of  June  for  25  years     56  *10 

Mean  rain  m  June  for  20  years 2*32  inches. 
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XY. — On  the  Fossil  Botany  and  Zoology  of  the  Rocks  associated 
with  the  Coal  of  Australia.  By  Fkederick  M'Coy^  M.O.S. 
&  N.H.S.D.  &c. 

[With  nine  Plates.] 

Thb  following  paper  has  been  drawn  up  from  an  examination  of 
specimens  collected  by  the  Rev.  W.  B.  Clark  and  sent  to  the 
Rev.  Prof.  Sedgwick^  who  kindly  allowed  the  writer  to  make  this 
Tise  of  thenu 

The  species  will  be  first  noticed^  and  the  new  forms  described^ 
after  which  some  observations  will  be  offered  on  the  relative  ages 
of  the  Australian  coal-fields^  firom  a  comparison  of  their  organic 
remains  with  each  other^  and  with  those  of  other  countries;  pre- 
mising that  the  extent  of  our  materials  enables  this  to  be  at- 
tempted in  a  more  extended  and  precise  manner  than  heretofore, 
and  that  several  of  the  new  forms  aescribed  are  calculated  to  throw 
much  light  on  the  fossils  of  our  own  country. 

In  tins  first  part  of  my  paper  I  wish  to  express  my  obligations 
to  the  Rev.  Prof.  Henslow  and  Mr.  Babington  for  the  kmdness 
with  which  they  allowed  me  the  use  of  their  herbaria  on  all  oc- 
casions when  I  found  it  necessary  to  work  out  for  myself  points 
of  structure  in  recent  plants,  neglected  by  botanists  and  omitted 
in  their  works,  but  which  are  of  the  highest  importance  in  the 
investigation  of  fossil  plants.  To  the  facilities  afforded  by  the 
former  for  my  examination  of  the  New  Holland  plants  growing 
in  the  houses  of  the  Cambridge  Botanic  Garden,  I  am  mainly 
indebted  for  the  maturing  my  views  of  the  affinities  of  the  genus 
PhuUotheea. 

PLANTiE. 

Class  AcBOOENs.     (AL  Lycopodales,) 

Ord.  Marsileacbjb  (?). 
Vert ebr aria  (Royle). 

This  genus  has  been  proposed  by  Prof.  Royle  in  his  '  Illustra- 
tions of  the  Botany  of  the  Himalaya  Mountams '  for  two  species 
Ann.  is  Mag.  N.  Hist.   VoLxl.  11 
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of  fossil  plants  from  the  supposed  oolitic  coal-field  of  Bardwan, 
but  without  any  description  or  definition.  Similar  bodies  are  not 
uncommon  in  the  shales  and  days  of  the  Australian  coal-fields ; 
but  although  the  genus  is  noticed  by  Unger  in  his  '  Conspectus 
Florae  Primordialis/  and  Mr.  Morris  has  noticed  its  occurrence 
in  this  district^  no  botanist  has  as  yet  given  any  descriptive  ac- 
count either  of  the  genus  or  species ;  and  so  obscure  are  the  rela^ 
tions  to  other  forms,  that  doubts  have  even  arisen  as  to  what 
part  of  the  plant  the  radiated  cylindrical  fossils  might  be  sup- 
posed to  represent,  and  how  its  parts  should  be  named.  A 
distinguished  botanist  has  suggested  to  me  that  the  cylindrical 
fossil  might  be  considered  a  stem,  the  axis  being  the  pith,  the 
radiating  divisional  lines  the  medullary  rays,  and  the  intervening 
cuneiform  masses  the  wedges  of  wood.  I  have  carefully  consi- 
dered this  opinion,  but  find  it  impossible  to  adopt  it,  from  the 
ease  with  which  the  transverse  fractures  take  place,  and  the  per- 
fection of  the  surfaces  produced,  as  it  is  obvious  that  such  nume- 
rous and  perfect  divisional  planes,  as  we  observe  at  right  angles 
to  the  axis,  would  be  incompatible  with  the  above  view.  On  the 
whole,  after  a  careful  study  of  the  specimens  at  my  disposal,  I  feel 
disposed  to  view  the  genus  as  closely  allied  to  Sphenophyllum,  in 
which  we  have  a  jointed  stem  surrounded  by  verticillate  whorls  of 
from  six  to  twelve  wedge-shaped  leaves  with  dichotomous  veins; 
and  in  this  light  Vertebraria  beoomes  intelligible,  for  I  have 
clearly  ascertained  the  existence  of  the  dichotomous  neuratiim 
on  each  of  the  wedge-shaped  divisions  of  the  transverse  planes^ 
which  wlU,  according  to  this  view,  represent  the  surfisu^  of  a 
whorl  of  verticillate  leaves,  and  we  may  consider  therefore  the 
main  difference  between  Sphenophylban  and  Vertebraria  to  con- 
sist in  the  greater  approximation  of  the  whorls  of  leaves  in  the 
latter,  the  internodes  being  so  very  short  that  the  whorls  of  leaves 
are  brought  in  contact,  or  nearly  so.  I  might  therefore  provi- 
sionally characterize  the  genus  as  follows : — 

Gen.  Char.  Stem  slender,  surrounded  by  densely  aggregated 
whorls  of  verticillate,  cuneiform  leaves,  having  a  didiM^tomous 
neuration. 

To  the  above  we  might  add,  that  the  number  of  leaves  in  a 
whorl  depends  on  the  species,  and  that  from  the  whorls  being  so 
close  as  nearly  to  touch  each  other,  the  fossils  have  the  appear- 
ance of  lengthened  cylinders,  breaking  readily  in  a  horizontal  and 
vertical  direction — ^the  former  coinciding  with  the  surfaces  of  the 
leaves,  the  latter  coinciding  with  the  vertical  prolongations  of  the 
lines  separating  the  leaves  of  each  whorl — ^the  former  producible 
in  indefinite  number  at  distances  of  about  a  line  from  each 
other,  the  latter  having  only  a  small  definite  number  depending 
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on  the  number  of  leaves  in  a  whorl.  The  leaves  themselves  aie 
flat^  rather  thick^  dilated  at  the  tip  in  such  proportion  that  there 
is  no  space  left  between  the  edges  of  the  adjacent  leaves. 

It  is  very  possible  that  together  with  SphenopkyUum  these  may 
have  been  freshwater  aquatic  plants  allied  to  the  recent  Marsilea, 
in  which  we  see  a  quaternary  arrangement  of  cuneiform  leaves 
with  dichotomous  veins,  but  the  afiSnity  is  not  very  strong.  The 
Australian  species  seems  distinct  from  either  of  those  occurring 
in  the  Indian  beds  by  the  smaller  number  of  leaves  in  the  whorl^ 
lAich  ia  perfectly  eonstant  in  all  the  examples  I  have  seen.  I 
would  propoae  to  name  and  characterize  our  species  as  follows: — 

Vertehraria  australis  (M'Coy).     PL  IX.  fig.  1. 
Sp.  Char.  Leaves  constantly  eight  in  each  whorl. 

The  fragments  are  of  various  lengths,  but  with  a  pretty  uni- 
form  diameter  of  about  seven  lines.  The  radiating  dichotomous 
veins  are  never  strongly  marked,  apparently  from  the  original 
softness  of  the  texture  of  the  leaf;  in  many  cases  we  observe  be- 
tween thena  an  obsolete  concentric  plication,  probably  from  the 
same  cause,  and  which  may  explain  the  nature  of  certain  vertical 
striae  visible  on  the  perpendicular  fracture,  crossing  the  hori- 
sontal  lines  which  mark  the  edges  of  the  leaves. 

This  species  is  abundant  in  the  whitish  shales  and  clays  of 
Mulubimbay  N.  S.  Wales. 

{Al.  FUices.) 

Ord.  Oleicheniaceje. 

Okichemtes  odontopteroides  (Mor.)  sp. 
Syn.  Pecqpteris  odontopteroides  (Mor.)  in  Strzelecki's  N.  S.Wales. 

Having  obtained  a  finely  preserved  frond  of  this  plant  distinctly 
forked  in  the  manner  of  Gleichenia,  I  have  removed  it  from  Pe- 
copteris^  in  which  it  was  placed  by  Mr.  Morris,  and  transferred 
it  to  the  order  Gleicheniacea  without  hesitation  ;  and  taking  the 
verbal  characters  of  Goppert's  genus  Gleichenitee — "  Frons  di- 
chotoma  pinnata.  Fruct&catio  hucusque  ignbta,^' — I  think  there 
can  be  no  objection  to  placing  it  in  that  genus,  although  very 
distinct  from  his  two  species  6.  artemiaiafoliua  and  G.  critnd" 
foUug.  I  might  also  suggest  its  relation  to  the  Lias  and  Keuper 
genua  Hmtacarpus,  with  some  of  the  German  species  of  which  it 
generically  coincides. 

In  the  sandstone  of  Clark's  Hill,  N.  S.  Wales. 

Ord.  Neuboftebides. 

Odantopterii  microphylla  (M'Coy).     Not  figured. 

Sp.  Char.  Bipinnate;  pinnae  alternate,  oblique,  narrow,  about 

11* 
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three  lines  wide  and  two  inches  long ;  pinnules  alternate,  ob- 
lique^ slightly  connate  at  the  base,  obtusely  eUiptical,  their 
length  only  equalling  the  width  of  their  base ;  no  midrib, 
secondary  neuration  indistinct. 

The  only  Odontopteris  approaching  this  elegant  species  by  its 
alternate  pinnae  and  very  short  connected  pinnules  is  the  O. 
Schloiheimii  (Br.),  firom  which  it  is  distinguished  by  the  smaller 
size,  much  narrower  and  more  obUque  pinnae,  and  by  the  pin- 
nules being  proportionally  smaller  and  elliptical  instead  of  broadly 
rounded.  'Hie  latter  character  also  separates  it  from  the  so-called 
Pecopteris  Desnoyertii  (Br.)  of  the  '  Oolithe  k  Foug^res '  of  Ma- 
mers,  Sarthe. 

Common  in  the  fine  sandstone  of  Clark's  Hill,  N.  S.  Wales. 

OtopterU,  Lind.  and  Hut. 

With  Messrs.  Lindley  and  Hutton  I  use  this  term  for  those . 
pinnated  plants,  the  leaves  of  which  agree  with  Cyctopteris  in 
their  neuration.  Some  of  these  forms  were  originaUy  described 
by  Lindley  and  Hutton  (Fossil  Flora)  as  CyclopteriSf  under  the 
impression  that  the  rachis  was  a  rhisoma;  Brongniart  (Prodrome 
and  Hist,  des  V^g^ux  Foss.)  gives  several  of  them  as  Neu- 
ropteris,  apparently  neglecting  the  important  character  of  want 
of  midrib.  Goppert  confounds  both  the  simple  and  compound 
fronds  in  his  Adiantiiei  (Syst.  Fil.  Foss.  in  Nova  Acta  Acad.  Caes. 
Leop.  Cur.  Nat.),  and  Unger  does  the  same  under  the  head  Cy^ 
clopteris  (Chloris  Protogaea).  I  have  however  thought  it  desirable 
to  use  the  term  for  the  pinnate  species  for  which  it  was  proposed, 
and  thus  retain  CydopterU  for  the  simple,  entire  fronds,  in 
accordance  with  the  original  view  of  Brongniart. 

OtopterU  ovata  (M'Coy).     PL  IX.  fig.  2. 

^,  Char.  Frond  pinnate;  rachis  very  thick,  slightly  flexuous; 
leaflets  little  longer  than  wide,  ovate,  pointed ;  upper  lobe  of 
the  base  nearly  twice  the  size  of  the  under,  the  contracted, 
thickened  base  set  obUquely  on  the  rachis ;  veins  fine,  divari- 
cating, very  frequently  dichotomizing,  nearly  equal,  but  fasci- 
culated at  the  base. 

The  fasciculation  of  the  nerves  at  the  base  resembles  that  of 
the  Cychpteris  flabeUata.  The  regular,  short,  semi-elliptical  form 
of  the  leaflets  distinguishes  this  from  the  other  species  of  the 
genus.  The  average  length  of  the  leaflets  in  the  examples  I  have 
seen  is  about  8  lines,  width  7  lines,  width  of  rachis  1^  line. 
Occurs  in  the  hard  siliceous  flags  of  Arowa,  N.  S.  Wales. 

Cyclopteris  anguatifolia  (M'Coy).     PI.  IX.  fig.  8  &  8  a. 
Sp,  Char,  Leaf  linear,  lanceolate,  dght  or  nine  times  longer  than 
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wide ;  sides  straight,  nearly  parallel,  pointed  above,  contracted 
to  a  lengthened  petiole  below ;  nerves  equal,  those  of  the  mid- 
dle third  of  the  frond  nearly  parallel,  straight,  rather  closer 
than  those  of  the  sides,  which  gradually  divaricate  towards  the 
margin  at  a  very  acute  angle ;  all  the  nerves  dichotomise  at 
irregular  intervids,  and  those  of  the  sides  occasionally  anasto- 
mose and  are  connected  by  a  few  transverse  bars. 

In  this  curious  plant  we  have,  as  it  were,  a  connecting  link 
between  the  genera  Cyclopteris  and  Glossqpteris,  for  although  the 
specimen  I  have  drawn  only  exhibits  the  middle  portion  of  the 
frond,  yet  I  have  ascertained  that  the  form  is  precisely  that  of  a 
narrow  Glossqpteris,  being  elliptical  or  pointed  at  the  apex,  and 
tapering  gradually  to  a  lengthened  petiole  at  the  base,  and  still 
further  agreeing  in  the  occasional  anastomosing  of  the  lateral 
veins,  and  their  being  connected,  though  rarely,  by  transverse 
bars ;  yet  it  is  impossible  to  refer  it  to  that  genus  from  the  want 
of  the  strong,  characteristic  midrib,  the  place  of  which  is  occu- 
pied by  numerous  dichotomous  nerves  of  nearly  the  same  thick- 
ness as  those  of  the  sides ;  I  am  therefore  obliged  to  refer  it  to 
Cyclopteris  from  a  consideration  of  its  more  important  characters, 
although  differing  remarkably  in  form  fr^m  the  other  species  of 
the  genus  as  above  restricted.  The  portion  figured,  of  the  middle 
of  a  frond,  measuring  3^  inches  in  length,  and  9  lines  wide  at  the 
base,  only  tapers  2  lines. 

This  species  seems  common  in  the  gray  shale  of  Guntawang, 
Mudgee,  N.  S.  Wales. 

Ord.  Sphenopterides. 

Sphenopteris  lobifolia  (Mor.). 
Common  in  dark  brown  shale,  Mulubimba,  N.  S.  Wales. 

Sphenopteris  alata  (Br.)  sp. 
Of  large  size  in  the  fine  gray  sandstone  of  Mulubimba,  N.  S.W. 

Sphenopteris  hastata  (M'Coy).     PI.  X.  figs.  1  &  1  a. 

Sp,  Char.  Bipinnate;  pinme  long,  acutely  lanceolate,  with  a 
broad  alate  margin ;  pinnules  elliptical,  obscurely  undulato- 
dentate,  having  three  obsolete  lobes  on  each  side ;  nerves  bi- 
pinnate, two  branches  reaching  each  lobe  of  the  margin. 

The  lengthened  oval  form,  slightly  indented  margin,  and  simple 
neuration  of  the  pinnules  fully  distinguish  this  from  any  pub- 
lished species  of  the  genus.  Ine  average  length  of  the  pmnse  is 
about  1^  inch,  width  4  lines,  average  length  of  leaflets  3  lines. 

Not  uncommon  in  the  shale  of  Mulubimba,  N.  S.  Wales. 
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Sphenopteris germanus  (M'Coy).     PL  X.  figs.  2  &2 a. 

Sp.  Char.  Bipinnate ;  pinnae  oblique,  alternate  elongate,  ovate, 
with  a  narrow  membranous  margin ;  pinnules  oval,  deeply  pin- 
natifid ;  lobes  very  oblique,  elliptical,  generallv  three  on  each 
side,  and  the  apex  of  the  pinnules  three-lobed ;  nerves  bipin- 
nate, three  branches  reaching  the  margin  of  each  lobe. 

It  is  extremely  difficult  to  distinguish  this  species  from  the 
Pecopteris  Mwrayana  of  the  Yorkshire  oolitic  coal-fields,  with 
which  it  is  nearly  identical  in  form  and  neuration.  The  oval 
outline  of  the  pinnules  is  the  most  obvious  character,  contrasting 
with  the  trigonal,  wide-based  leaflets  of  the  English  plant;  this, 
together  with  their  more  obhque  setting  on  the  rachis,  more  ob- 
lique, narrow  and  deeply-cleft  lobes,  and  the  decurrent,  narrow, 
alate  margin  to  the  straight  rachis,  will  I  think  be  sufficient  to 
distinguish  the  species. 

In  the  shale  of  Mulubimba,  N.  S.  Wales. 

Sphenopteris  phanosa  (M'Coy).     PL  X.  figs.  8  &  8  a. 

Sp.  Char.  Bipinnate ;  pinnse  curved,  elongate,  narrow,  plumose, 
with  a  scarcely  alate  margin  to  the  rachis ;  pinnules  close,  ob- 
lique^ ovate,  pointed,  deeply  deft  into  about  four  obUque  mu- 
crooate  lobes  on  each  side,  exclusive  of  the  largely  trilobed 
apex ;  nerves  strong,  much-branched,  so  that  about  six  branches 
reach  the  margin  of  each  of  the  lobes  of  the  lower  side,  and 
seven  to  each  of  those  of  the  upper  margin. 

The  number  of  lobes  of  the  leaflets  and  complexity  of  the  neu- 
ration will  readily  distinguish  this  species.  The  average  length 
of  the  leaflets  5  Imes. 

Rare  in  the  shale  of  Mulubimba,  N.  S.  Wales. 

Sphenopteris  flexuosa  (M'Coy).    PL  IX.  figs.  4  &  4  a. 

Sp.  Char.  Bipinnate ;  pinnie  very  long,  with  a  strongly  flexuous 
naked  rachis;  pinnules  large,  moderately  oblique,  unequal, 
ovate,  sides  cut  into  two  very  large  obtusely  rounded  lob^  on 
each  side ;  apex  trilobed ;  nerves  strong,  much-branched,  seven 
branches  reaching  the  margin  of  each  lateral  lobe,  and  three 
going  into  each  of  the  three  lobes  of  the  apex. ' 

This  strongly-marked  species  is  not  sufficiently  allied  to  any 

tmbhshed  form  to  render  a  comparison  necessary.     The  average 
ength  of  the  leaflets  is  about  8  lines,  width  4  lines. 
In  a  brown  bed  of  day,  Mulubimba,  N.  S.  Wales. 

Ord.  Pecoptbrides. 
Glossopteris  Broumiana  (Br.). 
I  think  I  recognise  both  the  Indian  and  Australian  forms  of 
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tiiia  species  (van.  a.  and  fi,  of  Brongniart)  in  nearly  equal  abun- 
dance among  the  specimens  examined^  and  some  of  the  fronds 
are  of  a  size  far  exceeding  any  hitherto  published,  some  of  them 
being  six  inches  wide^  which  in  the  proportion  of  the  small^  per- 
fect examples  would  indicate  a  frond  of  more  than  two  feet  in 
length.  1  believe  I  have  ascertained  the  rhizoma  of  this  species^ 
which  is  furnished  with  ovate^  clasping  (or  at  least  very  convex) 
sdbcarinate  scales,  having  a  divaricating  reticulated  neuration, 
resembling  that  of  the  perfect  frond,  but  much  less  strongly 
marked ;  these  scales  are  of  large  size,  some  of  them  being  nearly 
an  inch  in  length,  and  terminating  at  the  apex  in  a  long  flat 
linear  appendage,  about  one  line  in  width,  which  occasionally 
gives  off  small,  lateral,  flat,  membranous  branches  nearly  at  right 
angles ;  the  whole  perfectly  resembling  (except  in  size)  the  rhi- 
zomal  scales  of  Acrostichium,  Laromanes  and  Hymenodium,  as 
figured  by  M.  A.  ¥6e  in  his  beautiful '  M^oire  sur  la  Fam.  des 
Fougeres,'  and  when  combined  with  the  great  similarity  in  form, 
habit  and  neuration,  would  warrant  us  in  presuming  a  strong 
affinity  to  exist  between  these  genera. 

Abundant  in  the  soft  reddish  shales  of  Jerry's  Plains,  and  also 
in  the  black  shales  and  white  day  beds  of  Mulubimba,  N.  S.  W. 

Glossopteris  linearis  (M'Coy).     PI.  IX.  figs.  5  &  6  a. 

Sp.  Char.  Leaves  very  long,  narrow,  with  nearly  parallel  sides; 
midrib  very  large ;  secondary  veins  fine,  forming  an  angle  of 
about  50^  with  the  midrib,  anastomosing  occasionally  from  the 
midrib  to  the  margin. 

It  is  only  with  the  Glossopteris  angustifolia  (Br.)  from  the 
Indian  coal-fields  of  Rana-Gunge,  near  Rajemahl,  that  this  long, 
parallel-sided  frond  could  be  confounded,  and  it  is  distinguished 
easily  from  that  species  by  the  fineness  of  the  neuration,  which 
is  as  remarkably  delicate  as  that  of  the  other  is  coarse ;  the  neu- 
ration of  the  G.  angustifolia  is  also  distinguished  b^  its  great 
obliquity,  forming  an  angle  of  about  30^  with  the  midrib,  while 
the  nerving  of  the  present  species  is  not  more  oblicj^ue  than  that 
of  the  G.  Broumiana  or  G.  Nilsoniana.  In  this  species  also,  from 
the  anastomosing  being  continued  up  to  the  margin,  it  results 
that  the  nerves  are  Uttle  closer  at  the  margin  than  at  the  middle 
of  the  leaf,  while  in  the  G.  angustifolia  the  anastomosing  is  con- 
fined to  the  central  portion,  and  the  dichotomising  goes  on  to 
the  ma^;in,  where  in  consequence  the  neuration  is  finer  and 
closer  than  towards  the  midrib.  None  of  the  specimens  are  per- 
fect at  the  extremities,  the  largest  being  three  inches  long  and 
seven  lines  wide  at  the  basal  fracture,  and  diminishing  about  two 
lines  in  that  length  towards  the  distal  end,  being  about  eight  lines 
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wide  in  the  middle.  Disconnected  fragments  show  that  the  base 
diminishes  insensibly  to  a  lengthened  petiole^  as  in  the  G.  Browne 
tana,  and  that  the  apex  is  elliptical  and  pointed. 

Very  abundant  in  the  gray  shale  of  Wollongong;  not  uncom- 
mon in  the  hard  siliceous  schists  of  Arowa,  N.  S.  Wales. 

Pecopteris  ?  tenuifoUa  (M'Coy).    PI.  IX.  fig.  6. 

Sp.  Char.  Bipinnatifid  (?) ;  pinnules  and  rachis  very  slender, 
each  about  half  a  line  wide;  pinnules  very  long,  oblique, 
linear,  apparently  simply  united  to  the  rachis  by  dieir  entire 
base,  one  very  strong  midrib  running  throughout ;  secondary 
nerves  unknown. 

If  this  be  truly  a  Pecopteris,  it  is  distinct  from  all  others  by 
its  very  narrow,  linear  leaflets.  The  only  plant  I  have  seen  at 
all  resembling  it  is  the  Zamites  obtusifolius  from  the  shale  of  the 
oolitic  coal-fields  of  Blackheath,  Richmond,  United  States,  exhi- 
bited some  weeks  since  by  Mr.  Lyell  to  the  Geological  Society. 
The  specimens  alluded  to  of  this  latter  plant  seem  imperfectly 
preserved,  but  still  show,  on  some  portions  of  the  pinnules,  a 
neuration  running  parallel  with  a  strong  midrib.  This  great 
midrib  seems  to  me  incompatible  with  Zamites,  so  that  although 
I  point  to  the  resemblance  between  the  American  and  Australian 

flants,  I  prefer  placing  the  latter  provisionally  in  Pecopteris,  as 
have  seen  no  trace  in  my  imperfectly  preserved  apedmens  of  a 
parallel  neuration ;  and  even  if  it  should  hereafter  be  found  to 
exist,  I  conceive  it  would  be  necessary  to  form  a  new  genus,  in- 
termediate in  form,  neuration,  and  (I  think)  mode  of  attachment 
of  the  pinnules  to  the  rachis,  between  Zamites  and  Pecopteris,  for 
the  reception  of  those  two  plants. 

One  specimen  has  occurred  in  the  fine  sandstone  of  Clark's 
Hill,  N.S.Wales. 

Class  Endooens.     {Al.  Palmaks.) 

Ord.  Palmacejs. 
Zeuffophyttites  elongatus  (Mor.). 
Common  in  the  shales  of  Mulubimba,  N.  S.  Wales. 

Class  ExooENS.    {AL  Amentales.) 

Ord.  CASUARINACEiB  (f). 

Phylhtheca  (Br.). 

M.  Brongniart,  in  his  ^  Prodrome,'  founds  this  genus  for  a 
single  species,  the  P.  australis,  of  which  he  mentions  having  a 
large  number  of  well-preserved  specimens,  which  he  describes  as 
'^des  tiges  simples,  droites,   articulees,   entour^  de  distance 
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en  distance  par  des  gainea  appliquees  contre  cette  tige^  comme 
dans  lea  Eqtdsetum,  mais  termini  par  de  longues  feuilles 
lineaires^  qui  remplacent  les  dents  courtes  des  gaines  des  Preles. 
Ces  feuilles  sont^  ou  dress^^  ou  plus  souvent  etal^,  et  mSme 
r^echies ;  elles  sont  lin&tires^  aigues^  sans  nervure  distincte^  aa 
moins  deux  fois  plus  longues  que  la  gaine.  Les  gaines  eUes- 
memes  pr&entent  de  legers  sillons  longitudinaux,  qui  disparais- 
sent  vers  la  base^  et  qui  semblent  correspondre  k  FintervaJle  des 
feuilles^  comme  les  sillons  des  gaines  des  Eguisetum  corre- 
spondent k  rintervalle  des  dents.  La  tige,  dans  Fespace  qui  s^- 
pare  les  gaines^  paroit  lisse;  mais  sur  des  fragmens  de  tiges  un  peu 
plus  grosses,  qui  appartiennent  probablement  k  des  individus  plus 
ages,  de  la  mSme  plante,  on  voit  des  stries  r%ulieres,  presque 
comme  sur  les  Caliunites/'  While,  on  the  other  hand,  Messrs. 
Lindley  and  Hutton  in  their  'Fossil  Flora'  (article  Hippurites 
giffontea)  state,  that  having  examined  specimens  communicated 
by  Dr.  Buckland  (from  whom  also  Brongniart  received  his),  they 
found  Brongniart's  description  inaccurate,  and  that  the  leaves, 
instead  of  springing  from  the  edge  of  the  sheath,  arise  immediately 
from  the  stem,  and  having  in  addition  to  the  whorl  of  distinct 
leaves  ''  a  sheath  originating  within  them  and  closely  embracing 
the  stem,  to  which  it  gives  the  appearance  of  the  barren  shoots 
of  an  Eqtdsetum,  with  its  whorls  of  slender  branches  on  the  out- 
side of  a  toothed  sheath/'  Unger,  in  his  '  Chloris  Protogsea,' 
referring  both  to  Brongniart  and  Lindley  and  Hutton,  defines 
the  plant  as  "  Caulis  simplex,  rectus,  articulatus  vaginatusque. 
Folia  verticillata  linearia,  enervia  contracta  v.  expansa,  vaginas 
articulorum  strictas  circumdantia/'  Mr.  Morris,  I  believe  the 
latest  writer  on  this  plant,  closely  follows  Brongniart  in  his  ob- 
servations on  its  structure. 

I  have  now  stated  what  I  believe  to  be  all  the  published  infor- 
mation regarding  this  very  interesting  form,  and  as  it  has  not 
been  hitherto  figured,  and  the  published  accoimts  are  contradic- 
tory among  themselves,  and  none  of  them  as  I  find  strictly  ap- 
plicable to  the  plant,  it  may  be  interesting  to  detail  some  of  the 
observations  I  have  been  enabled  to  make  on  those  specimens 
which  have  come  under  my  notice. 

I  find  in  the  whitish  cmy  beds  of  Mulubimba  a  profusion  of 
plants  having  cylindrical  jointed  stems,  the  joints  surrounded  by 
sheaths,  and  the  free  edge  of  each  sheath  terminating  in  a  whorl 
of  long,  linear  leaves.  Here  we  have  all  the  essential  characters  of 
PhyUothecOf  but  b^ond  this  there  is  no  agreement  with  the  de- 
scriptions of  those  few  botanists  who  have  seen  the  plant.  And 
here  I  may  be  permitted  to  state,  that  from  the  number  of  speci- 
mens which  I  have  examined  with  great  care,  there  remains  not  a 
doubt  on  my  mind  of  the  accuracy  of  M.  Brongniart's  view  of 
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the  relation  of  the  whorls  of  leaves  to  the  sheaths :  I  have  traced 
them  distinctly  in  every  instance  as  arising  from  the  free  edge  of 
the  sheath,  and  lying  either  straight,  inclining  obUquely  out- 
wards, or,  as  is  most  commonly  the  case,  completely  reflexed,  as 
I  have  represented  in  the  drawing  PI.  XI.  fig.  2 :  and  their  oc- 
currence m  this  position  may  have  deceived  Messrs.  Lindley  and 
Hutton  as  to  their  real  connexion  with  the  sheaths ;  for  when 
the  long  slender  leaves  are  completely  reflexed  and  pressed  in  a 
reversed  position  against  the  sheaths,  broken  specimens  may  easQy 
have  their  inferior  mistaken  for  their  superior  extremities ;  and  if 
when  in  this  position  the  leaves  be  supposed  to  point  upwards, 
they  will  really  have  the  appearance  of  originating  as  an  inde- 
pendent whorl  of  leaves  outside  of  the  base  of  the  sheath,  as  de- 
scribed in  the  '  Fossil  Flora.'  This  double  arrangement  would 
be  so  anomalous,  that  it  is  the  more  important  to  have  the  means 
of  ascertaining  the  true  relation  of  those  parts  in  accordance  with 
Brongniart's  original  view. 

Brongniart  describes  the  stem  as  smooth,  and  I  find  the  spe- 
cimens before  me  apparently  divisible  into  two  groups,  one 
having  the  stem  smooth,  the  other  having  it  coarsely  sulcated 
longitudinally,  as  in  Catamites*  All  the  botanists  alluded  to 
agree  in  describing  the  stem  of  Phyllotheca  australis  as  simple ; — 
all  the  sulcated  stems  I  have  seen  are  simple,  but  a  number  of  the 
smooth  or  slightly  striated  stems  are  distinctly  branched,  and  in 
a  manner  quite  distinct  jfrom  Equisetvm,  In  Equisetum,  if  we  view 
with  most  botanists  the  sheaths  as  produced  by  the  mere  lateral 
union  of  the  leaves,  and  thus  representing  the  foliage  of  other 
plants,  we  have  the  extraordinary  character  of  the  branches  arising, 
not  as  axillary  bads  originating  immediately  above  and  within  the 
base  of  the  leaves,  but  originating  below  the  joints  and  external  to 
the  sheaths.  This  is  not  the  case  with  the  forail  before  us,  in  which 
the  branches  originate  directly  over  the  joints,  and  are  therefore 
within  and  axillary  to  the  sheaths,  which  may  thus,  with  their 
appendages,  be  considered  as  true  leaves,  and  having  the  same 
relation  to  the  branches  as  in  ordinary  plants.  This  character 
is  of  such  importance,  that  the  resemblance  of  Phyllotheca  to 
Equisetum  is  proved  by  it  to  be  of  the  most  trifling  nature,  and 
that  there  can  be  no  real  affinity  between  them.  Qn  the  other 
hand,  when  compared  with  Casuarina,  the  affinity  seems  to  me 
to  be  exceedingly  strong,  although  botanists  have  not,  I  believe, 
hitherto  so  considered  it.  The  Casuarina  are  exogenous  weeping 
trees,  with  slender  cylindrical  branches,  their  shoots  regularly 
jointed,  longitudinally  sulcated,  and  surrounded  at  the  joints  with 
toothed  sheaths  as  in  Equisetum;  while  the  branches  originate 
either  in  a  verticiUate  or  irregular  manner  immediately  above  the 
joints  and  within  the  sheaths,  showing  a  perfect  agreement  with 
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the  aboye-mentioned  PhyUotheea.  But  a  still  more  interesting 
and  important  proof  of  the  relation  of  those  plants  to  Casuarina, 
and  removing  them  still  farther  from  Equisetum,  is  to  be  found 
in  their  mode  of  infiorescencey  of  which  I  have  fortunately  noticed 
a  fragment  among  the  specimens  at  my  disposal.  The  specimen 
alluded  to  is  a  portion  of  a  branch  (see  PL  XI.  fig.  1)  with  the 

I'oints  more  approximate  than  on  other  parts  of  the  plant,  their 
ength  being  scarcely  equal  to  their  diameter ;  the  sheaths  are 
the  exact  length  of  the  intemodes,  and  fringed  on  their  upper 
margin  with  a  dense  little  whorl  of  (I  think  two-celled)  anthers, 
agreeing  very  cloeeljr  with  the  male  flowers  of  Casuarina  striata 
and  allied  species,  with  which  (being  in  flower  at  this  time  in  the 
houses  of  the  Cambridge  Botanic  Grarden)  I  have  been  enabled 
to  compare  it  as  advantageously  as  the  state  of  preservation  of  the 
fossil  would  allow.  The  fructification  of  Equisetum  is  entirely 
different,  forming  a  dilated,  club-shaped  mass  at  the  end  of  the 
branches  or  at  the  extremity  of  a  particular  stem.  The  PhyUo- 
theca  australis  is  described  as  having  the  sheaths  closely  applied 
to  the  stem,  the  leafy  appendages  twice  the  length  of  the  sheaths, 
without  midribs,  and  having  the  naked  portion  of  the  stem  be- 
tween the  sheaths  smooth.  Of  the  two  species  which  I  have 
seen  this  would  best  agree  with  the  branched  one,  which  however 
has  a  midrib,  although  not  a  very  prominent  one.  The  species 
which  agrees  with  the  definition  in  being  simple-stemmed,  oiffers 
in  having  the  sheaths  very  loose  or  infundibuliform,  and  so  long 
as  to  extend  the  entire  way  from  one  joint  to  the  next,  so  as  to 
leave  no  bare  space  of  the  stem  visible;  the  leaves  are  very  long 
and  have  a  strong  prominent  midrib,  and  the  stem  when  deprived 
of  the  sheaths  is  seen  to  be  always  coarsely  sulcated.  tinder 
these  circumstances  the  obvious  course  seems  to  be  to  modify  the 
definition  of  the  genus  so  as  to  include  the  two  species  under 
consideration,  and  to  characterize  them  as  distinct  species.  If 
the  supposed  affinity  with  Equisetum  were  borne  out,  I  should 
probably  have  considered  the  loose-sheathed,  simple-stemmed 
plant  as  the  fertile  shoot,  and  the  branched  stems  with  small 
tight  sheaths  as  the  barren  shoots,  following  the  analogy  of  some 
of  our  best-known  recent  species  of  Equisetum;  but  having  seen 
that  they  are  constructed  in  an  essentially  different  manner,  we 
cannot  do  better  than  as  I  have  proposed.  I  may  then  briefly 
characterize  the  genus  and  species  as  follows : — 

PhyUotheea. 

Gen.  Char.  Stem  slender,  iointed,  simple  or  branched ;  branches 
springing  from  above  the  joints,  not  arranged  in  the  same 
plane ;  surface  smooth  or  longitudinally  sulcated ;  articulations 
surrounded  by  sheaths,  the  free  edge  of  which  terminates 
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in  long  narrow  leaves,  having  a  more  or  less  distinct  midrib. 
Inflorescence  arranged  in  whorls  near  the  extremity  of  certain 
branches. 

I  have  only  to  add  to  the  above  characters,  that  the  ridges  of 
the  sulcated  stems  do  not  alternate  at  the  joints  in  the  regular 
manner  of  Calamites,  nor  is  there  any  trace  of  the  peculiar  ta- 
bercles  so  generally  seen  in  that  genus  (an  additional  proof,  if 
such  were  wanting,  that  Brongniarf  s  original  explanation  of 
those  tubercles  being  connected  with  the  vascular  system  of  the 
sheath  is  not  the  correct  one,  for  here  we  have  enormously  de- 
veloped sheaths  and  no  tubercles).  The  verticillate  whorls  ot 
leaves,  whenever  I  have  seen  them  perfectly  expanded,  seemed 
always  elliptical  as  in  Annularia,  the  leaves  of  two  opposite  points 
of  the  circumference  being  considerably  longer  than  the  rest. 
The  genus  is  distinct  from  Annularia  by  the  great  development 
of  the  sheath  or  connected  base  of  the  leaves,  and  by  the  branches 
being  inconstant,  and  when  present,  not  being  arranged  in  pairs 
in  the  same  plane. 

PhyUotheca  australis  (Br.). 

jS^.  Char.  Stem  simple,  smooth  or  slightly  striated;  sheaths 
tight,  shorter  than  the  intemodes,  terminated  by  narrow 
leaves,  double  the  length  of  the  sheaths,  without  disnnct  mid- 
rib.   (Condensed  from  Br.) 

PhyUotheca  ramosa  (M'Coy).     PL  XI.  figs.  2  &  8. 

S^.  Char.  Stem  branched,  smooth  or  slightly  striated ;  sheaths 
half  the  length  of  the  intemodes;  leaves  thin,  Unear,  flat, 
twice  to  three  times  the  length  of  the  sheath,  with  a  very  fine 
indistinct  midrib. 

This  beautiful  plant  has  the  branches  weeping  or  hanging 
downwards  as  in  Casuarina,  about  half  the  diameter  of  the  stem ; 
they  do  not  arise  from  every  joint,  but  they  do  nearly ;  I  am 
uncertain  whether  more  than  one  spring  from  any  one  joint. 
Most  of  the  stems  are  perfectly  smooth,  being  striated  only  at 
the  articulation  (see  PL  XI.  fig.  8),  while  others  have  a  delicate 
lineation  down  the  intemodes ;  the  first  I  imagine  to  be  stript  of 
their  bark,  and  the  latter  to  retain  it ;  and  here  again  we  have 
another  proof  of  the  stronger  affinity  of  our  fossil  to  Casuarina 
than  to  Equisettan,  for  I  find  by  examining  the  living  Casuarina 
that  the  lineation  of  the  surface  goes  no  deeper  than  the  bark, 
while  the  elevated  lines  on  the  surface  of  Equisetum  are  only  the 
edges  of  strong  septa  going  towards  the  central  hollow,  and  the 
flat  spaces  between  those  Unes  are  only  the  superficial  coverings 
of  tubular  hollow  spaces  between  the  aforesaid  septa,  so  that  de- 
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stroy  the  surface  of  Camarina  and  you  render  the  stem  smooth — 
destroy  the  surface  of  Equiseium  and  you  only  increase  the 
coarseness  and  strength  of  the  sulcation.  I  may  also  add  (in 
accordance  with  this  view)  that  age  or  size  has  no  connexion  with 
this  lineation  of  the  surface,  as  is  suggested  by  M.  Brongniart 
in  the  last  few  lines  of  the  quotation  from  his  work  at  the  head 
of  this  subject,  for  I  find  some  of  the  largest  stems  perfectly 
smooth  and  the  smallest  occasionally  striated.  The  sheaths  are 
rather  coarsely  striated,  and  terminate  in  thin,  flattened  leaves, 
the  midrib  of  which  is  scarcely  diBcemible.  In  the  weeping  or 
downward  curved  branches  the  leaves  are  completely  reflezed  so 
as  to  point  upwards,  and  according  to  the  position  of  the  stem, 
are  either  rdiexed,  expanded,  or  lying  straight  up  against  the 
stem.    The  stems  vary  from  8  to  7  lines  in  diameter. 

Common  in  the  white  soft  shale  of  Mulubimba,  N.  S.  Wales. 

PhyUotheca  Hookeri  (M'Coy) .     PL  XI.  figs.  4, 5, 6, 7. 

Sp.  Char.  Stem  simple,  coarsely  sulcated  and  ridged  longitudi- 
nally; sheaths  very  large,  loose,  subinfundibuliform,  each 
sheath  extending  from  one  articulation  to  the  next,  so  as  to 
conceal  the  stem ;  leaves  about  twice  the  length  of  the  sheaths, 
thick,  narrow,  and  with  a  strong,  prominent  midrib. 

This  species  is  easily  known  from  the  two  former  by  its  great 
loose  sac-like  sheath,  completely  concealing  the  stem  (see  PL  XI. 
figs.  4  &  5),  its  long,  thick,  strongly  ribbed  leaves  (see  PL  XI. 
fig.  6),  and  by  its  stem  when  stripped  of  its  sheath  being  coarsely 
and  regularly  sulcated,  precisely  as  in  the  CdUanites  Cistii  (see 
PL  XI.  fig.  7).  Although  abundant,  I  have  never  seen  a  trace 
of  a  branch.  Some  of  the  flattened  stems  attain  a  width  of  two 
inches. 

Common  in  the  sandstone  of  ClarVs  Hill,  in  the  siliceous 
sclusts  of  Arowa,  and  in  the  shales  at  Mulubimba,  N.  S.  Wales. 

[To  be  continued.] 


XVI. — Note  on  the  Teredo  norvegica  (T.  navalis,  Turton,  not 
Lhm,),  Xylophaga  dorsalis,  Limnoria  terebrans  OTid  Chelura 
terebrans,  combined  in  destroying  the  tubmerged  wood-work  at 
the  harbour  of  Ardrossan  on  the  coast  of  Ayrshire,  By  Wil- 
liam Thompson,  Esq.,  Pres.  Nat.  Hist,  and  Phil.  Society  of 
Belfast*. 

In  the  Edinburgh  'Philosophical  Journal'  for  January  1885, 1 
published  a  memoir  entitled,  "  On  the  Teredo  navalis  and  Zrtm- 

^  Read  at  the  Meeting  of  the  British  Association  at  Oxford  in  June  last. 
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noria  terebran8  as  at  present  existing  on  certain  parts  of  the  coasts 
of  the  British  Ishinds/'  The  chief  localities  commented  on,  were 
Fortpatrick,  on  the  coast  of  Scotland,  and  Donaghadee  on  that 
of  Ireland,  in  both  of  which  places,  floating  timber  as  well  as 
the  wood-work  of  the  piers  was  destroyed  to  a  most  serious  extent, 
the  Limnoria  being  by  far  the  more  destractive  of  the  two  spe- 
cies. The  Teredo  was  in  that  communication  farther  mentioned 
as  having  attacked  the  wood-work  of  a  sluice  at  Youghal,  on  the 
coast  of  Cork,  and  as  hsriDg  oninmittftd  great  havoc  at  the  hai^ 
bour  of  Dunmoie,  on  the  coast  of  Waterfbrd — at  the  former 
locality  the  Limnoria  was  also  met  with.  This  species  alone — 
without  the  addition  of  the  Teredo — ^was  noticed  as  destroying  in 
1834  the  jetty  at  Kingstown  harbour,  in  Dublin  htLj. 

T  am  not  aware  of  the  two  destructive  agents — Molluscan  and 
Crustacean — ^being  commented  on  as  conjoined  in  their  evil 
labours,  previous  to  the  pubhcation  of  that  paper ;  nor  do  I 
remember  having  seen  any  notice  of  three  species  of  these  borers 
— and  certainly  not  of  four — Shaving  been  at  work  in  any  one 
locality  *. 

Early  in  the  month  of  May  last.  Major  Martin  of  Ardrossan, 
in  Ayrshire — ^a  gentleman  well-known  as  a  lover  of  natural 
history,  and  as  a  successfiil  collector  of  objects  of  soological  and 
botam<»J  interest — sent  me  a  piece  of  wood  bored  by  the  Xylo* 
phaga  doreaUs,  and  labelled  as  from  the  dock-gates,  Ardrossan. 
Not  having  b^ore  heard  of  this  animal  attacking  the  Jised  timber 
of  our  harbours — it  has  been  found  in  drift  wood  or  portions  of 
vessels  cast  ashore — I  made  immediate  inquiry  respecting  it, 
suggesting  at  the  same  time  that  the  Teredo  should  be  looked 
for,  and  aIbo,  that  the  outside  of  the  timber  should  be  examined 
for  very  minute  borings : — if  such  were  observed,  I  requested  to 
be  informed  whether  they  were  of  more  than  one  size.  Speci- 
mens of  wood  excavated  by  the  Limnoria  and  Chelura  were  for- 
warded by  post  for  my  friend's  guidance. 

I  shall  here  give  his  replies  to  queries  on  the  subject  gene- 
rally. 

The  piece  of  wood  sent  was  a  portion  of  the  dock-gates.  The 
Xylophaga  has  been  known  to  be  consuming  them  since  the 
docks  were  opened  in  March  1844.  It  has  been  known  for  a 
very  considerable  time  along  this  coast,  where  there  is  no  fresh 
water f.  It  attacks  timber  of  all  kinds:  for  instance,  the  wooden 
pier  (the  supporters  of  which  are  nearly  destroyed)  and  other 
timbers  that  are  under  water  about  the  quays,  and  have  been 

*  Philii>pi,  writing  in  1839,  mentions  the  Teredo  navaUi,  linn.,  being  in 
the  same  timber  with  the  Chelura  at  Trieste. 

f  It  is  perhaps  twelve  years  since  specimens  from  that  locality  were  sent 
to  me,  but  I  imagined  that  they  had  been  found  in  drift  timber. 
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placed  there  without  any  preservative  coating.  It  appears  to 
prefer  black  birch  to  any  other  timber,  but  does  not  like  African 
or  American  oak.  The  only  successAil  preventive  made  use  of 
for  preserving  the  dock-gates  against  the  Teredo,  Xylophaga,  &c. 
is  Muntz's  patent  yellow  metal  sheathing,  which  is  put  on  to  the 
height  of  thirteen  feet ;  it  lasts  for  ten  or  twelve  years.  The 
timber  that  is  perforated  is  always  covered  by  water.  The  depth 
of  water  in  the  docks  is  from  sixteen  to  eighteen  feet.  Bed  pine 
is  the  favourite  timber  of  the  Crostaceans. 

On  inspecting  the  pier.  Major  Martin  could  not  observe  that 
the  Xylophaga  had  committed  any  destruction,  but  saw  that  the 
Teredo  had  been  at  work  in  some  places.  He  cut  off  a  piece  of 
the  wood  from  the  outside  and  sent  it  to  me.  It  contained  in 
addition  to  the  furrows  of  the  Teredo,  living  specimens  of  both 
Limnoria  and  Chelura.  This  pier  has  been  about  eight  years 
erected.  I  was  also  sent  a  portion  of  one  of  th^  dock-gates,  con- 
sisting of  a  piece  of  pine  two  inches  in  thickness,  and  within  the 
space  of  a  few  square  inches  containing  the  excavations  of  the 
whole  four  species.  It  may  give  some  idea  of  the  frequency  of 
the  Xylophaga's  perforations  in  the  different  pieces  of  wood,  to 
mention,  that  on  an  average  at  least  one-half  is  occupied  by  its 
burrows.  The  Xylophaga  has  never,  like  the  Teredo,  been  ob- 
served by  my  correspondent  to  form  a  testaceous  tube  or  lining 
to  its  cell. 

Xylophaga  dorsalis, 

Turton  seems  to  have  been  the  first  to  notice,  and  under  the 
name  of  Teredo  dorsalis  it  appears  in  his  '  Conchological  Dic- 
tionary,' p.  185,  and  in  his  '  British  Bivalves,'  p.  16 ;  but  in  the 
'  Addenda,'  p.  258,  to  the  latter  work,  he  constituted  the  genus 
Xylophaga  for  its  reception.  His  first  specimens  are  noticed  as 
*'  from  a  piece  of  wood  in  Torbay.''  He  subsequently  obtained 
"  magnificent  specimens  of  the  Teredo  navalis  and  tms  shell  in 
their  most  perfect  state  "  from  "  fragments  of  a  wreck  known  to 
have  been  buried  in  the  ocean  for  nearly  half  a  century,  near 
Berry  Head,  at  the  entrance  of  Torbay.''  This  author  remarks, 
that  "  like  the  Teredo,  it  inhabits  the  mterior  of  the  wood  which 
has  been  some  time  imder  salt  water,  penetrating  to  the  depth  of 
from  half  an  inch  to  an  inch,  forming  for  itself  an  oval  receptacle 
or  cavity,  and  having  a  very  small  and  single  external  onfice,'' 
p.  254.  He  observes,  that  "  its  habitation  in  wood  naturally  se- 
parates it  from  the  Pholas"  But  in  this  remark  he  forgot  that 
at  p.  11  of  the  same  work  he  had  noticed  Pholas  striatus  as 
''taken  from  an  old  yard-arm  on  Brixham  pier,  and  which  had 
been  drifted  in  from  the  bay.''  Very  Uttle  would  seem  to  be 
known  of  the  Xylophaga.    Deshayes,  in  the  second  edition  of 
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Lamarck,  t.  vi.  p.  47  (1835)|  quotes  only  Turton  and  Sowerby's 
'  Genera  of  Shells '  (no.  29.  tab.  101) :— he  calls  it  Pholas  xyUh- 
phaga,  Broderip  too  in  the  '  Penny  Cyclopaedia '  brings  it  under 
the  genus  Pholas,  figures  it  in  the  wood,  and  also  represents  the 
valves  separately  and  joined.  It  is  there  noticed  as  ''found  in 
cylindrical  cavities  eaten  ?  in  wood/'  but  certainly  there  is  no 
doubt,  as  there  indicated,  of  its  being  the  real  excavator  of  the 
burrows  it  inhabits.  Philippi  does  not  include  this  species  in 
either  of  his  volumes  on  the  Mollusca  of  the  Two  SidUes  ;  but 
it  appears  in  the  very  lately  published  'Index  Mollusoorum 
Scandinavis '  of  Lov6i : — this  author  refers  only  to  Turton  and 
Deshayes  for  it :  he  notices  it  simply  as  found  in  Norway. 

This  species  diflfers  from  Teredo  navalis,  Turt.,  by  boring 
agaimt  the  grain  of  the  wood  (all  of  which  is  pine),  in  a  diagonal 
manner. 

Within  a  few  square  inches  of  this  wood,  the  perforations  of 
both  these  species  may  be  seen :  they  labour  harmoniously  to- 
gether in  the  work  of  destruction,  the  one  destroying  the  timber 
by  boring  it  in  a  longitudinal  direction,  the  other  by  its  opera* 
tions  being  directed  against  the  grain.  They  both  work  unihm 
the  outer  surface  of  the  wood,  but  this  again  is  destroyed  from 
without  inwards  by  the  Linmoria  and  Chebara.  Many  of  the 
chambers  of  the  Xylophaga  before  me  are  1^  inch  in  length, 
thus  exceeding  by  one  half  the  longest  noticed  by  Turton.  The 
shells  of  my  largest  specimens  are  5^  lines  in  length :  the  two 
valves  joined  at  the  hinge  occupy  a  space  of  5^  lines  in  diameter. 

Specimens  obtained  in  rotten  timber  in  1828  at  Ringsend, 
Dublin  bay,  by  W.  H.  Harvey,  Esq.,  have  been  given  to  me  by 
that  gentleman,  and  when  in  Dublin  in  March  last  I  saw  in 
Mr.  Warren's  collection  a  piece  of  wood  (sound)  filled  with  the 

Erforations  and  valves  of  this  species,  of  which  latter  I  was 
adly  permitted  to  take  specimens.  The  wood  was  found  by 
Mr.  Warren  on  the  Dublin  coast,  where  I  have  little  doubt  that 
the  species  is  committing  some  injury,  although  such  may  not  yet 
have  been  noticed. 

Chebara  terdfran$,  Philippic. 

All  that  has  been  published  on  this  species  has  already  ap- 
peared in  the  'Annals/  Philippics  paper,  in  which  it  was  first 
described,  having  been  translated  and  republished  in  the  fourth 
volume ;  and  Professor  Allman's,  introducing  it  as  an  inhabitant 
of  the  British  seas,  having  a  place  in  the  Number  for  the  month 

*  Professor  Allman  points  out  certain  trivial  differences  between  the  spe- 
cimens described  by  Pnilippi.  and  those  from  Dublin  bay.  The  latter  are 
similar  to  those  from  Ardrossan,  except  in  size. 
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of  June  last*.  I  have  therefore  only  to  offer  a  few  remarks 
bearing  on  the  q)ecie8  as  found  at  Ardrossan. 

lAnmoria  and  Chebtra  are  both  present  in  a  piece  of  wood  from 
Kingstown  pier^  Dublin  bay,  given  me  in  1842  by  Mr.  B.  Ball^ 
as  well  as  in  the  wood  from  Ardrossan. 

Both  species  bore  in  the  direction  of  the  grain  of  the  wood, 
and  their  cells  are  quite  alike  in  character :  I  perceive  no  mark 
of  distinction  when  the  animals  are  of  equal  bi^adth.  The  first 
piece  of  wood  pierced  by  the  Chelura  which  I  had  an  opportunity 
of  examining — ^that  firom  Kingstown — contained  the  excavations 
of  large  adult  individuals.  The  borings  of  these  were  so  con- 
siden^ly  larger  than  those  of  the  lAnmoria  which  had  come 
under  my  notice,  as  to  lead  me  to  believe  that  the  difference  in 
the  sise  of  the  qierture  would  at  once  distinguish  the  working 
of  either  species.  The  piece  of  wood  from  Ardrossan,  however, 
not  only  proved  that  this  was  no  criterion,  but — ^from  the  circum- 
stance of  the  Chelura  being  small,  and  less  in  breadth  than  the 
Limnoria — ^that  theirs  were  rather  the  smaller  cells. 

Both  the  Crustaceans,  like  the  Teredo  and  Xylophaga,  labour 
harmoniously  together  in  the  work  of  destruction,  and  are  min- 
gled in  the  wood  as  if  they  were  all  of  one  species. 

They  can  be  readily  distinguished  firom  each  other  either  when 
ahve  or  dead,  the  Chelura  bcang  of  a  reddish,  the  lAmnoria  of  a 
pale  grayish  yellow  hue  resembung  that  of  light-coloured  pine  or 
fir.  As  they  retain  their  colours  after  death,  we  may  even  years 
afterwards  mstinguish  the  two  species  in  the  excavations  which 
they  had  formed  in  timber  subjected  to  their  ravages.  From  this 
circumstance,  added  to  that  of  their  burrows  being  formed  in  the 
closest  contiguity,  and  manv  of  the  creatures  dying  in  them  after 
the  timber  has  been  removea  from  the  sea,  we  may  in  our  museums 
diqplay  whole  catacombs  of  them  as  closely  packed  as  ever  were 
mummies  in  the  best- tenanted  tombs  of  Egypt.  And  the  Crus- 
taceans have  this  advantage,  that 

**  Each  in  his  narrow  cell  for  ever  laid  " 

remains  perfect  as  in  life,  without  the  aid  of  any  preservative. 

On  first  learning  from  my  Mend  Professor  Allman  that  the 
two  species  were  found  associated  together,  I  re-examined — for 
the  purpose  of  ascertaining  whether  the  Chelura  might  not  have 

*  The  species  (regarding  Philippics  as  not  distinct)  was  however  known 
to  and  named  by  Dr.  Leach.  British  spedmens  (but  from  what  locality 
M  unknown)  belonging  to  his  collection  are  in  the  fi^tish  Museum,  and  are 
labelled  Nemerte*  fie««ouif#.  Leach.  Under  this  name  they  appear  in  the 
very  carefully  and  elaborately  compiled  ''  List  of  the  specimens  or  Crustacea 
in  the  collection  of  the  British  Museum  "  published  this  year,  the  work  of 
Mr.  Adam  White.  The  name  is  I  believe  unpublished ;  at  any  rate,  both 
Nemerte*  and  Chelura  are  preoccupied  as  generic  terms. 

Ann.  if  Mag.  N.  Hiit.  Vol.  a.  12 
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been  overlooked — all  the  wood  that  I  had  preserved  on  account  dT 
Limnoria  borings,  but  in  none  of  it  was  the  former  species  to  be 
detected.  This  wood  was  all  pine,  and  from  Portpatrick,  Do- 
naghadee,  and  Belfast  bay :  from  the  first-named  places  obtained 
in  1834,  and  from  the  last  in  the  present  year.  In  the  more 
marine  parts  of  this  bay  I  was  not  surprised  to  find  that  the 
lAmnaria  existed.  I  had  however  hoped,  that  where  the  admix- 
ture of  fresh  with  sea- water  (if  such  take  place)  should  be  very 
great  even  at  frdl-tide,  and  where  at  low-water  the  former  only 
prevails,  wood-work  would  be  free  frtim  its  attacks,  but  such  I  re- 
gret to  state  is  not  the  case.  For  the  purpose  of  testing  this,  I 
requested  my  friend  Edmund  Getty,  Esq. — who  is  officially  con- 
nected with  the  harbour — ^to  have  all  the  beacons  or  "  perches '' 
marking  the  channel  of  the  river  (which  they  do  for  about  two 
miles  at  the  upper  part  of  the  estuary)  examined,  and  if  they 
proved  to  be  injured,  to  favour  me  with  specimens  of  the  damaged 
wood.  All  this  he  kindly  had  done  in  the  month  of  May  last, 
when  the  beacons  proved  to  have  been  all  attacked,  and  those 
most  under  the  influence  of  the  fresh-water  to  have  suffered 
equally  with  those  nearest  to  the  open  sea.  The  ship-carpenter 
who  cut  the  damaged  portions  off  that  were  sent  me,  stated  to 
my  friend  that  some  old  mooring-buoys  so  high  up  as  the  Old 
Long  Bridge  were  found  on  removal  injured  in  the  same  man- 
ner. The  Limnoria  was  the  only  borer  of  any  kind  found  in  the 
beacons  alluded  to. 

It  must  be  mentioned,  that  judging  from  the  superior  size  of 
the  Chelura  borings  to  those  of  the  Limnoria  in  Dubmi  bay,  I  had 
from  that  circumstance  noted  down  the  perforations  in  pieces  of 
oak  and  black  birch  washed  ashore  at  Belfast  as  the  work  of  the 
Limnoria;  but  percejving,  on  examination  of  the  wood  from 
Ardrossan,  that  the  borings  of  the  two  species  may  not  onlv  be  of 
equal  size,  but  that  those  of  the  latter  species  may  be  the  larger, 
I  was  taught  that  the  presence  of  the  Excavator  himself  must  be 
essential  to  settle  the  point,  and  that  circumstantial  evidence  is 
insufficient.  The  wood  in  question  had  been  so  long  tossed  about 
in  the  sea  that  the  animals  were  all  washed  out : — ^both  pieces 
had  also  been  bored  by  the  Teredo  norvegica  {T.  navalis,  Turt.). 

In  reference  to  the  length  of  time  that  the  Chelura  will  live 
after  being  removed  from  its  native  element,  the  following  note 
was  made.  A  few  specimens  taken  from  the  sea  on  Monday 
morning  and  received  by  me  in  the  afternoon  of  that  day  were 
alive  on  Thursday  morning,  or  seventy-two  hours  afterwards, 
when,  leaving  home  for  England,  I  took  the  piece  of  wood  con- 
taining them  with  me,  and  on  examining  it  next  day  found  them 
dead ;  they  had  probably  lived  out  of  their  native  element  about 
ninety  hours.     A  number  had  lived  in  the  same  wood  for  about 
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nxty-five  hours;  they  were  alive  on  Wednesday  night  at  12 
oMock  and  dead  on  the  next  morning  at  7  o^cIock.  The  wood 
in  which  they  were,  was  a  small  piece  about  six  inches  in  length 
and  an  inch  in  thickness ;  it  was  not  wetted  since  being  received 
on  Monday,  and  was  kept  in  a  warm  room  (about  65^  Fahrenheit) 
aU  the  time.  The  apparently  simple  fact  of  the  species  thus 
living  so  long  out  of  water  has  a  very  important  bearing,  for  it 
Buggesta  to  us  that  this  species  could,  like  the  lAmnoria,  commit 
its  devastations  in  wood  left  dry  by  the  ebbing  of  every  tide. 
Dr.  Coldstream  informs  us  that  the  latter  species  "  often  effects 
a  lodgmoit  in  pUes  very  near  high-water  mark,  where  it  is  left 
dry  by  the  receding  tide  during  the  greater  part  of  every 

twenty-four  hours  V'  c^<l  I  ^^^^  ^^^  li^^l^  doubt  that  the 
Chelura  could  play  a  similar  part.  I  have  not  heard  that  the 
extent  of  the  damage  done  at  Ardrossan  by  the  destructive  ani- 
mals noticed  in  this  communication  has  yet  been  estimated,  but 
on  lately  writing  to  my  obliging  friend  and  correspondent  there, 
lequestmg  him  to  procure  if  possible  perfect  specimens  of  the 
Xylophaga  for  dissection — ^the  testaceous  portions  only  had  be- 
fore been  sent — ^he  replied  that  the  opportunity  for  so  doing  was 
now  past,  ''  as  the  damaged  portions  of  the  dock-gates  had  been 
replaced  by  sound  timber.'' 


This  may  not  be  an  inappropriate  place  to  add  the  following 
note  on  Teredo  navalis. 

A  copy  of  Loven's  '  Index  MoUuscorum  Scandinavise '  lately 
published,  having  been  kindly  sent  me  by  the  author,  I  was  in- 
duced, in  consequence  of  the  Teredo  navaliSy  Linn.,  being  there 
considered  distinct  from  that  so  called  by  other  authors,  to  re-ex- 
amine the  shells  bearing  that  name  in  my  cabinet  from  different 
parts  of  the  British  coasts.  The  result  is  that  thev  are  all  the  T. 
norvefficOj  Sp^lr.  (7.nai?a/t9,Turt.Brit.Biv.)  as  distmguishedfrom 
71  futualis,  Lmn.  The  locaUties  from  which  they  were  obtained 
are  Portpatrick  (Scotland)  and  Donaghadee  (co.  Down),  in  both 
of  which  the  animal  was  found  alive — Miltown  Malbay  (co.  Clare), 
in  drift  timber — ^Belfast,  in  the  bottom  of  a  vessel  arrived  from 
the  tropics  in  1846 :  Teredo  maUeolus,  Turt.,  was  much  more 
numerous  in  this  vessel — Belfast,  also  in  blue  clay  (subfossil) :  the 
valves  of  these  last  are  very  large,  being  equal  in  size  to  those 
described  in  my  former  paper  as  obtained  at  Portpatrick.  I 
allude  here  to  specimens  procured  since  that  communication  was 
published,  a  portion  of  the  bough  of  an  oak-tree  a  few  inches  in 
diameter,  found  during  the  excavation  of  a  deep  sewer,  having 

•  Edin.  Phil.  Journ.  1834. 
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been  kindly  sent  me  by  Edmnnd  Getty^  Esq.  The  wood  itself 
is  perfectly  sound,  but  the  tree  is  split  and  rived  in  the  direction 
of  the  grain  in  some  places  afanost  into  shreds  by  the  boring 
powers  of  the  Teredo, 

XVIL— On  the  Pliocene  Deposits  of  the  Valley  of  the  Thames  at 
Hford.    By  Richard  Payne  Cotton,  M.D. 

The  tertiary  deposits  bordering  on  the  Thames  appear  to  be 
composed  of  materials  of  the  same  general  characters,  variously 
arranged,  but  formed  under  the  same  physical  circumstances. 
The  formation  may  be  well  seen  at  Brentford,  Ilford,  Grays  and 
Erith,  where  beds  of  gravel  will  be  found  resting  upon  sands  of 
various  colours,  sandy  loam  and  cli^s,  abounding  m  remains  of 
mammatia  and  freshwater  shells^.  The  following  description  re- 
fers to  two  cuttings  in  brick-fields  at  Ilford,  one  on  the  north  of 
the  London  road,  belonging  to  Mr.  Curtis,  another  on  the  south 
of  the  same  road,  and  the  west  of  the  Barking  lane,  the  property 
of  Mr.  Kilverton.     In  the  former  we  observe— 

Vegetable  soil  with  gravel    •• 2 

Coane  gravel 2 

Coarse  yellow  sand,  stratified  4 

Brick  earth  of  various  shades  of  brown,  regularly  stratified  with  ^      - 

nodules  of  carbonate  of  lime  (race)  and  a  few  bones j 

Lieht  brown  brick  earth,  interstratified  with  layers  of  sand,  and  \      ^ 

niU  of  bones  / 

Thin  veins  of  fine  sand  of  shades  of  yellow  and  brown  irregularly  S      „ 

waved / 

Coarse  gravel  and  sand.  [ — 

18 

In  the  latter  the  arrangement  is  as  follows : — 

feet 

Vegetable  soil  with  gravel     •...     2 

Coarse  gravel  and  sand  stratified 3 

Brick  earth  of  shades  of  brown,  stratified 6 

Brick  earth  of  a  light  brown  with  wavy  reins  of  sand,  calcareous  1      « 

nodules  (race)  and  bones f 

Layers  of  brown  and  yellow  sand,  waved,  containing  in  its  upper  )      . 

part  an  abundance  of  bones / 

Fine  yellow  and  white  sand,  with  freshwater  shells   2 

Coarse  gravel  with  water.  — 

19 

The  stratification  of  the  clays  is  generally  regular  and  hori- 
zontal, the  layers  however  frequently  thin  out  or  expand,  but  the 
veins  of  sand  are  irregular  and  waved,  so  that  the  sturface  of  the 
cutting,  from  the  changing  thickness  of  the  strata,  varies  extremely 

*  A  list  of  the  shells  occurring  in  these  mammaliferous  deposits  has  been 
given  by  Mr.  J.  Morris  in  the  '  Magazine  of  Natural  History,'  vol.  ii.  p. 544. 
— Ed. 
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within  the  distance  of  a  few  feet^  although  the  general  character 
is  the  same ;  in  some  places  the  sands  and  clay  pass  into  each 
other^  but  they  are  more  usually  distinct.  In  the  latter  section^ 
the  upper  layer  of  brick  earth  m  apposition  with  the  gravel  is 
regular  and  horizontal,  but  in  the  former  the  same  part  is  hol- 
lowed into  basins,  from  which  fissures  extend  downwards,  both 
filled  by  the  sand  from  above ;  the  usual  width  of  the  basins  is 
from  two  to  five  feet,  and  their  depth  firom  one  to  four  feet, 
whilst  the  fissures  vary  from  one  to  five  feet  in  length,  and  mea- 
sure several  inches  at  their  widest  part  I  have  not  been  able  to 
ascertain  the  thickness  of  these  deposits,  as  the  cutting  is  seldom 
made  lower  than  eighteen  or  twenty  feet,  below  which  the  brick 
earth  is  either  of  an  inferior  quality  or  altogether  absent;  but  in 
a  well  lately  dug  in  the  neighbourhood,  sand  and  gravel  with 
irr^ular  layers  of  clay  were  met  with  to  a  depth  of  fifty  feet. 
Throughout  the  valley  of  the  Thames  bones  of  mammalia  and 
shells  are  generally  found,  but  at  no  place  so  abundantly  as  at 
Ilford.  The  two  genera  of  shells,  of  which  hundreds  may  often 
be  obtained  at  one  visit,  are  Helix  and  Cyrena,  but  Unto  and 
Planarbis  are  not  uncommon,  and  Ancylus,  Suceinea,  Valvata, 
LimruBiis,  Cydas  and  Paludtna  have  been  discovered.  The  Helix 
cannot  be  distinguished  from  the  existing  H  nemoralis,  and  in 
many  specimens  the  colouring  matter  is  preserved :  the  Cyrena  is 
Itated  to  be  identical  with  one  now  living  in  the  Nile :  of  the 
other  genera  it  is  almost  impossible  to  determine  the  species, 
owing  to  their  imperfect  condition;  they  are  chiefly  seen  in  the 
layers  of  sand  upon  which  the  bride  earth  reposes,  and  beneath 
the  bones,  but  are  sometimes  intermixed  with  them,  and  have 
been  found  even  within  their  cavities ;  they  appear  to  be  partial 
in  their  distribution,  and  are  not  met  with  in  the  former  cutting. 
The  bones  occur  both  in  the  clays  and  sands,  but  their  most 
common  position  is  the  point  of  union  of  the  two,  or  the  upper 
layers  of  sand :  those  from  clay  are  in  excellent  preservation,  but 
all  from  the  sand  fragile  and  difficult  to  remove  entire ;  they  ap- 
pear to  have  undergone  no  other  change  than  a  slight  impreg- 
nation with  iron  and  the  loss  of  their  animal  matter,  and  fog 
their  restoration  I  have  found  gelatine  answer  admirably.  I  have 
obtained  very  perfect  remains  of  the  following  animals :  Ursu9, 
ElephoM  primiyeniue,  Rhinoceros  leptorhimu,  Eqtms,  Bos  primi- 
yemus,  Bison  priscus,  Cervus  ElaphuSy  Castor  ewropitus,  Mega- 
eeros  hibemieusy  Sheep,  Pig,  and  a  bird  of  flight  of  the  size  of  a 
crow.  Of  these,  the  remains  of  the  Mammoth,  Ox  and  Rhino- 
ceros are  most  common,  the  Aurochs,  Horse  and  Stag  less  so,  and 
the  rest  comparatively  rare.  They  bear  no  marks  of  attrition, 
and  are  always  placed  horiaontally,  and  in  most  cases  the  skele- 
tons appear  nearly  entire ;  a  perfect  Elephant  was  gradually  dis- 
covert by  the  labourers  a  few  months  back,  but  from  the  greater 
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number  of  the  bones  being  in  sand,  a  hameras,  tibia,  portions  of 
femur  and  tusks^  some  bones  of  the  carpus,  one  metacarpal  bone^ 
a  pateUa,  and  the  teeth  could  only  be  preserved,  and  these  are  in 
my  possession.  I  have  obtained  several  bones  of  the  Boeprhni' 
genius,  including  the  head  and  horns,  from  what  appeared  to  be 
the  entire  skeleton,  and  the  lower  and  part  of  the  upper  jaw  of  a 
Rhinoceros ;  several  teeth  of  the  young  Elephant,  one  of  which 
had  only  just  cut  the  gum,  are  in  my  collection,  besides  a  canine 
tooth  and  metacarpal  bone  of  a  Bear,  the  lower  jaw  and  several 
teeth  of  the  Beaver,  and  portions  of  three  lower  jaws  of  the  Irish 
Elk.  The  following  table  shows  the  sise  of  three  bones  of  the 
Mammoth,  and  a  comparison  with  those  of  the  Mastodon  and 
recent  Elephant : — 

Mammoth.  Elephant  Mastodon. 
n.  in.           ft  Id.  It  In. 

r  Length  3     6  3     0  3     Cj 

Humenit^  Width  of  condyles 11  Oil  11 

L  Diameter  of  head 0  10  0     7  0  10 

P  /Circumference  of  head 1  10  18  1  11 

'*™"^  •••!  Length  of  outer  condyle   ...     0  10  0    8  0  lOi 

*^*^*'*  —  t  Width     0    4  0    3  0    6 

The  large  Elephant  in  the  collection  at  the  College  of  Surgeons^ 
and  the  Mastodon  in  the  British  Museum,  were  selected  for  oom- 

farison.  It  is  seen  from  the  above  how  much  lai^r  was  the 
Iford  Elephant  than  its  modem  representative,  and  how  little 
inferior  in  size  to  the  gigantic  Mastodon,  which  it  probably  even 
sometimes  exceeded,  as  I  have  seen  fragments  from  bones  appa- 
rently much  larger  than  those  in  my  collection.  From  a  similar 
comparison  of  the  bones  of  the  Bos  primiffenius  with  the  recent 
Ox,  I  have  ascertained  that  those  in  my  possession  belonged  to 
an  animal  more  than  one-half  as  large  again  as  the  largest  living 
species  I  could  measure.  The  Rhinoceros  Uptorhinus  appears  to 
have  been  a  small  animal,  not  larger  than  the  living  one  from 
Sumatra,  and  much  inferior  in  size  to  the  Indian,  with  both  of 
which  I  have  compared  several  fossil  specimens ;  the  R.  tichorhimts 
has  not  yet  been  found  at  Ilford,  and  seems  almost  limited  to 
the  caves.  The  absence  of  camivora,  as  the  Tiger,  lion  and 
Hysena,  in  these  deposits  is  remarkable :  amongst  the  hundreds 
of  bones  already  examined,  not  one  belonging  to  these  animals 
has  yet  been  discovered ;  it  is  possible  that  they  may  not  then 
have  existed  in  such  numbers,  or  borne  the  same  proportion  to 
the  herbivora,  as  at  present,  or  were  generally  able  to  avoid  being 
submerged  with  their  less  active  contemporaries  by  escaping  to  the 
hills,  where  their  remains  might  soon  become  decomposed,  or  de- 
stroyed by  other  camivora,  or  within  fissures  and  caves,  wluch  are 
known  to  have  often  served  them  both  as  dwellings  and  tombs. 
The  nodules  termed  by  the  brickmakers  "  race  "  are  of  various 
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aiiesy  from  that  <rf  a  marble  to  an  orange,  and  occasionally  very 
much  larger,  of  a  light  brown  colour,  soft  to  the  touch,  smooth, 
and  either  compact  or  made  up  of  concentric  laminse,  in  outward 
appearance  resembling  Websterite,  for  which  I  had  always  taken 
them  until  very  recently ;  but  a  careful  analysis  has  shown  that 
they  are  composed  almost  entirely  of  carbonate  of  lime,  with  a 
slight  addition  of  phosphate  and  sulphate  of  lime,  a  little  phos- 
phate of  alumina,  silica,  and  peroxide  of  iron ;  they  are  chiefly  in 
the  upper  layers  of  clay  and  not  intermixed  with  the  bones. 
Vegetable  remains  are  scarce,  but  a  large  bed  of  lignite  was  dis- 
covered in  the  brick  earth  some  time  back.  Dr.  Idndley  has 
kindly  examined  its  structure,  and  reports  that  all  he  can  assert 
is,  it  is  not  coniferous,  that  it  contains  some  dotted  tissue  resem- 
bling that  seen  in  elm,  but  presents  no  character  by  which  its 
affinity  can  be  determined. 

The  circumstances  under  which  the  bones  are  discovered  lead 
to  the  conclusion  that  the  animals  lived  and  died  near  the  spot 
which  incloses  their  remains;  the  skeletons  are  frequently  entire, 
and  have  not  suffered  by  attrition,  and  the  presence  of  teeth  of  the 

Joung  Elephant  is  opposed  to  the  viewthat  they  may  have  migrated 
ere  upon  some  general  geological  change  and  have  been  subse- 
quently destroyed.  The  strata  were  evidently  quietly  deposited, 
the  shells  are  m  general  well  preserved,  and  the  stratification  of 
the  sands  indicates  the  long  continuance  of  causes  alternating 
with  one  another  and  uninterrupted  by  violence.  The  freshwater 
origin  is  decided  by  the  characters  of  the  shells,  all  being  of  this 
class  with  the  exception  of  the  Helix,  which,  like  the  recent  spe- 
cies with  which  it  is  probably  identical,  may  have  Uved  upon  the 
banks  of  rivers  and  been  buried  with  its  aquatic  neighbours. 
The  arrangement  of  the  strata  does  not  differ  from  that  seen  in 
the  bed  of  modem  freshwater  lakes  and  rivers,  especially  in  those 
subject  to  occasional  inundations;  giving  great  probability  to  the 
idea  that  they  were  formed  during  the  elevation  of  older  strata, 
when  large  quantities  of  solid  materials  were  washed  away  from 
the  rising  mass,  and  deposited  in  hollows  and  valleys  by  the 
agency  of  water. 

It  is  not  impossible  that  the  thick  layers  of  gravel  beneath  the 
brick  earth  were  the  result  of  a  breaking-up  of  a  portion  of  the 
chalk  originally  covering  the  Wealden,  and  that  the  clays  and 
sands  were  supplied  by  the  partial  destruction  of  the  Wealden 
itself;  the  similarity  in  the  materials  of  the  two  formations  is 
very  conspicuous,  and  the  frequent  occurrence  of  calcareous 
masses  adds  great  weight  to  such  an  hypothesis,  especially  as 
many  of  the  nodules  appear  to  be  merely  rolled  pieces  of  chalk, 
with  some  earthy  additions  which  may  have  been  supplied  by  the 
clay  in  which  they  are  found,  and  those  more  distinctly  laminated 


168      On  the  Pliocene  Depo^Ue  of  the  Valley  of  the  Thames. 

may  have  been  formed  by  a  gradual  separation  of  calcareoos 
matter  in  sunpension,  by  nomogeneoua  attraction.  If  the  ori- 
ginal surface  of  the  Wealden  were  irregular^  or  the  uplifting  oi 
the  strata  unequal,  chalk,  days  and  sands  might  simultaneously 
or  alternately  be  exposed  to  the  action  of  the  waters,  which  would 
produce  the  frequently  repeated  layers  observed  in  the  tertiary 
strata. 

On  the  growing  hills  and  rising  valleys  of  the  Plioeene  period 
a  gigantic  race  of  mammalia  flourished,  which  in  its  turn  was 
swept  away  and  entombed,  just  as  we  now  find  bones  of  the  pre- 
sent creation  in  beds  of  rivers  and  lakes:  I  have  seen  several  bones 
of  Ox  and  Sheep  inclosed  in  mud  from  the  bed  of  the  Thames, 
which  when  hardened  might  be  easily  mistaken  for  those  from 
Ilford.  For  the  support  of  so  large  «  number  of  immense  her- 
bivora,  a  luxuriant  vegetation  must  have  existed ;  without  it  the 
Eleohant  and  Irish  Elk  could  not  have  thrived,  or  the  Beaver 
maae  a  dwelling;  butindicationsof  such  are  scarce,  andlbelieve 
have  not  been  found  at  Ilford,  with  the  single  exception  to  which 
I  have  alluded :  this  may  be  due  to  the  lai^g;er  trees  having  been 
drifted  away  by  the  waters,  or  a  condition  of  soil  unfavourable 
to  their  preservation.  The  presence  of  basins  and  fissures  in  the 
upper  layers  of  clay  shows  the  interference  of  time^  and  marks  out 
an  interesting  series  of  events.  After  a  bmg  period  of  tranquil 
deposition  the  strata  had  reached  the  surfrce,  from  the  waters 
having  retired,  or  an  elevation  of  the  valley,  and  land  succeeded 
water ;  streams  and  currents  then  hollowed  out  the  surface  into 
basins  and  disappeared ;  an  exposure  to  the  sun's  rays  followed, 
by  which  the  clays  became  hardened  and  fissures  formed ;  sub^ 
sequently  the  whole  was  again  submerged  and  rapidly  covered  by 
sand,  which  filled  up  the  fissures  and  basins ;  and  at  last  gravd 
was  washed  over  the  whole,  and  it  became  the  resting-place  of 
Man.  The  association  of  the  remains  of  the  Beaver,  Megaoeroa 
and  Red  Deer  with  those  of  Mammoth  and  Rhinoceros  is  inter- 
esting, as  it  would  show,  that  whatever  the  physical  conditions 
were  under  which  these  animals  were  destroyed,  they  could  not 
have  been  violent  or  universaUy  destructive — that  no  grand  con- 
vulsion occurred  by  which  all  were  alike  overwhelmed;  but  that 
during  a  regular  and  uninterrupted  course  of  events,  certain  ani- 
mals became  extinct  from  some  combination  of  circumstances 
unfavourable  to  their  propagation,  whilst  others  of  difierent 
habits  and  necessities  remained  for  ages  later,  to  be  destroyed 
only  by  the  enterprise  of  Man ; — ^the  bones  of  the  first-mentioned 
three  are  found  m  situations  showing  their  existence  down  to  a 
very  late  period,  and  that  a  race  of  animals  once  the  associates 
of  the  Mammoth,  Bear  and  Rhinocenm,  have  probably  been  the 
contemporaries  of  our  race. 
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The  strata  of  Ilford,  although  comparatively  of  a  recent  date^ 
and  the  monument  of  but  a  small  geological  period,  show  that  all 
things  were  not  made  in  a  moment,  but  were  progressive,  and  as- 
sociate the  inorganic  with  the  organic  creation,  in  the  common 
principle  of  growth  and  development,  however  differently  each 
may  be  carried  out ;  proving  that  the  Mammoth  and  the  Earth 
went  on  increasing  graduaUy«>both  had  an  infancy,  and  both 
required  time  for  their  maturity. 

But  the  operations  of  the  Infinite  are  based  upon  benevolence, 
and  seem  to  have  had  one  great  and  creative  act  in  view — ^to 
which  all  preceding  were  to  be  in  some  way  subservient : — ^for 
ages  did  a  large  creation  enjoy  the  imdisturbed  possession  of  the 
lands,  but  at  length  the  Mammoth,  Bear  and  Rhinoceros  became 
extinct,  whilst  the  Stag,  Beaver,  Sheep  and  Pig  were  preserved — 
valleys  and  irregularities  were  filled  up  and  levelled  bv  an  accu- 
mulation of  valuable  materials — ^the  action  of  natural  laws  was 
gradually  reduced  in  degree — ^that  at  last  Man  might  become 
the  Earth's  happy  occupant. 

4  Bolton  Street,  Piccadilly,  June  1847. 
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Birds. 
Baillon's  Crake,  Crex  Bailloni,  Vieill.  (sp.). 

By  letter  from  Dr.  Harvey  of  Cork,  dated  January  13, 1847, 1  was 
kindly  informed  that  he  had  at  that  time  in  his  possession — ^temporarily 
— a  specimen  of  this  bird,  which  was  taken  in  a  bog  at  Clay  Castle, 
near  Youghal,  on  October  30,  1 845.  It  was  also  remarked  that  the 
Spotted  Crake,  Crex  porzana,  was  obtained  in  the  same  locality  in 
October  1843.  Dr.  Harvey  subsequently,  at  my  request,  favoured 
me  with  a  description  of  the  specimen  of  C.  Bailloni  as  to  dimensions 
and  colour.  On  applpng  the  description  to  specimens  in  the  Bri- 
tish Museum  and  in  Mr.  Yarrell's  collection,  there  was  a  perfect 
agreement,  except  in  one  particular,  the  white  markings  being  in 

*  This  title  it  used  for  brevity.  Species  are  included  under  it  that  do  not 
belong  to  the  fauna  proper  of  the  country,  but  in  the  making  out  of  a  ge- 
neral catalogue  of  the  species  obtained  in  Ireland,  a  separation  will  be  made 
of  the  indigenous  from  the  others. 

The  present  communication  (excepting  the  note  on  Tadorna  ruHia)  was 
read  at  the  Meeting  of  the  British  Association  for  the  Advancement  of 
Sci«;nce  at  Oxford  in  June  last. 
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some  parU  of  the  plumage  of  the  few  specimena  examined  dispoeed 
io  the  form  of  streaks,  which  tiiey  were  said  not  to  be  in  any  part 
of  the  individual  obtained  in  Ireland.  The  specimen  belongs  to 
Mr.  Samuel  Moss  of  Youghal. 

The  Crex  Baillomi  has  occurred  at  various  seasons  in  different 
parts  of  England,  and  is  said  to  breed  in  some  of  the  northern  pro- 
vinces of  Fitince,  hence  we  should  expect  its  occasional  appearance 
in  Ireland. 

The  Whiskered  Tern,  Sterna  leuecpareia,  Natterer;  Temm.  Ma- 
nuel, &c.  p.  746  (1820). 

When  in  Dublin  in  the  month  of  March  last,  I  saw  in  the  collec- 
tion of  T.  W.  Warren,  Esq.,  an  adult  specimen  of  this  very  rare 
Tern,  which  was  shot  in  September  1839  "on  the  river  Liffey,  be- 
tween Ringsend  and  the  Pigeon  House  fort,  Dublin  bay,"  by  John 
Hill,  Esq.  This  gentleman,  from  shooting  much  at  one  period  in 
that  bay  and  being  much  interested  in  scarce  birds,  obtained  some 
species  of  the  greatest  rarity. 

The  S.  leucopareia  was  discovered  by  M.  Natterer  of  Vienna  in 
the  south  of  Hungary,  and  inhabits  chiefly  the  eastern  portion  of  the 
south  of  Europe.  It  has  very  rarely  occurred  in  the  more  western 
countries  of  the  continent.  Temminck,  when  first  publishing  the 
species  (1820),  mentioned  that  M.  de  la  Motte  of  Abbeville  had  on 
one  occasion  seen  several  individuals,  and  killed  three  of  them  in  a 
marsh  on  the  coast  of  Picardy  in  France.  But  one  individual — 
killed  at  the  end  of  August  1836  at  Lyme  in  Dorsetshire-— is  noticed 
in  Yarrell*s  '  British  Birds '  as  having  been  obtained  in  England. 
Specimens  of  this  bird  in  the  British  Museum  are  labelled  *'  /fy- 
drochelidon*  hybrida,  India?  Hardwicke  bequest,"  and  "  Cape  Seas^ 
Dr.  Andrew  Smith's  collection."  If.  as  quoted  by  Schlegel  (Revoe 
Grit.  Ois.  d'Eur.  cxxxi.),  this  be  St.  hyhrida  of  Pallas,  that  name  haa 
the  advantage  of  priority. 

Sterna  vehx,  Buppell. 

In  March  last  I  had  the  opportunity' of  examining  in  Mr.  R.  Ball's 
possession  in  Dublin,  a  specimen  of  a  Tern,  the  species  of  which  I 
did  not  know.  It  was  left  at  my  friend's  house  early  in  the  month  of 
January,  and  evidently  had  been  but  recently  skinned.  Mr.  Watters, 
jun.,  to  whom  the  specimen  now  belongs — and  who  has  commenced 
forming  a  collection  of  native  birds,  which  comprises  some  of  the 
rarest  species — assured  me,  that  he  saw  it  in  a  fresh  state,  and  that 
it  was  killed  near  Sutton — a  place  on  the  road  between  Dublin  and 
Howth— at  the  end  of  December  1846 :  two  others  of  the  same  spe- 
cies were  stated  by  the  shooter  to  have  been  in  company  with  it.  As 
the  bird  was  unknown  to  me,  I  noted  down  the  following  particulars 
of  it,  which  are  here  given  that  others  may  have  an  opportunity  of 
forming  their  judgment  upon  the  species :  — 

•  Boie. 


Mr.  W.  Thompson's  Additums  to  the  Fauna  of  Ireland.     171 

In.   lin. 
Length,  total  (stuffed),  to  end  of  longest  tail-feathers 20    3 

of  bill  above  from  forehead  to  point 2     6 

•  of  bill  from  rictug  to  point 3    4 

ofwing  from  carpus  13     9 

of  tarsus  about 1     0 

of  middle  toe  to  bane  of  nail 0  11 

of  nail  itself  measured  in  a  straight  line  about   ...     0    4 

Wing  and  longest  tail-feathers  about  of  equal  length;  outer  or 
longest  tail-feathers  exceed  the  middle  by  three  inches.  Bill  wholly 
yellowish  horn-colour ;  legs  and  toes  wholly  black.  Colour  of  en- 
tire plumage  the  same  as  that  of  the  common  Tern  (S,  hirundo),  but 
the  back  is  rather  of  a  darker  shade  than  that  of  the  latter  when 
adult  The  black  of  the  head  does  not  reach  within  one-third  of  an 
inch  of  the  bill ;  space  between  the  termination  of  the  black  plumage 
and  the  bill»  pure  white.     The  specimen  is  evidently  adult. 

On  visiting  the  collection  of  birds  in  the  British  Museum — ^where 
the  utmost  ^cility  for  reference  and  comparison  has  always  been 
most  kindly  afforded  me  by  George  R.  Gray,  Esq. — I  saw  the  same 
Tern  labelled  "  Sterna  velox,  Ruppell,  Red  Sea."  It  was  from  this 
locality  that  Ruppell  had  the  species,  which  is  figured  in  his  '  Atlas,' 
pi.  13  (1826).  To  Prince  Bonaparte  it  is  not  known  to  have  occurred 
£uther  west  in  the  Mediterranean  than  Sicily,  and  so  far,  only  acci- 
dentally. The  Sterna  eristata  described  by  Swainson  in  his  '  Birds 
of  Western  Africa/  p.  247.  pi.  30,  agrees  in  all  details  with  my  notes 
of  iS.  veiox,  except  in  the  colour  of  the  back,  which  is  said  to  be  almost 
as  white  as  the  under  parts. 

Buddy  Shieldrake^  Tadoma  ruiila,  Pallas  (sp.). 

I  learn  by  letter  from  T.  W.  Warren,  Esq.,  of  Dublin,  that  he  has 
lately  added  to  his  fine  collection  of  rare  birds  obtained  in  Irelandt 
an  example  of  this  species.  The  bird  on  the  second  day  after  being 
killed  was  presented  to  Mr.  Glennon,  bird-preserver,  by  Mr.  John 
P.  Prendergast,  whose  letter  respecting  it  was  kindly  sent  for  my 
perusal.  It  was  there  stated  that  the  bird  was  shot  on  the  Murrogh  of 
Wicklow*  on  the  7  th  July  1847,  by  Mr.  John  Moreton  of  that  town. 
The  abode  of  this  species  in  Europe  is  in  the  more  southern  portion 
of  the  eastern  countries ;  the  individuals  met  with  in  the  western 
parts  are  considered  only  accidental  visitants :  three  have  been  ob- 
tained in  England. 

Fishes. 

Argentine. 

Scopelus  barealis,  Nilsson. 
Argentina  spyrana,  Penn. 

A  specimen  of  this  extremely  beautiful  little  fish  was  found  in  a 
dying  state  on  the  beach  at  KilHney  bay,  near  Dublin,  by  Professor 

*  This  is  an  extensive  sandy  tract  bordering  the  sea  near  the  town  of 
Wicklow;  soch  a  locality  as  is  resorted  to  l^  the  common  Shieldraka 
(r.  vulpanser)  for  the  purpose  of  breeding. 
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Oldham  on  the  11th  of  March  1847.  It  was  shown  to  me  on  the 
following  morning  in  Dublin  by  that  gentleman,  who  subsequently 
deposited  it  in  the  Museum  of  Trinity  College. 

This  specimen  is  2^  inches  in  total  length,  and  so  fuUy  agrees 
with  that  described  and  figured  by  Dr.  W.  B.  Clarke  in  the  2nd 
volume  of  Charlesworth's  '  Magazine  of  Natural  History  '  (1838)  as 
to  render  any  description  unnecessary.  It  having  been  dried  up  be- 
fore being  transferred  to  spirits,  a  positiye  enumeration  of  the  rays  in 
the  fins  is  impracticable,  but  they  are  in  all  the  fins  about  the  num- 
ber given  by  Dr.  Clarke :  the  anal  fin  however  extends  considerably 
Isrther  along  the  body  (for  A\  lines)  than  represented  in  his  figure, 
although  it  there  appears  as  extending  to  twice  the  length  that  it 
does  in  Pennant's  fish.  It  commences  in  the  specimen  under  exami- 
nation as  Dr.  Clarke  and  Mr.  Yarrell  (B.  F.  vol.  ii.  p.  164,  2nd  edit.) 
figure  it,  in  a  line  with  the  last  gntta  of  the  upper  row,  but  extends 
as  far  as  the  first  gntta  on  the  ventral  line  beyond  the  vacant  qMce. 
llie  gittUe  in  all  the  series  are — what  I  did  not  anticipate — ^precisely  in 
number  as  in  Dr.  Clarke's  specimen,  and  even  where  he  remarks  that 
one  "  appears  to  have  been  obliterated  "  in  the  row  of  the  smallest 
guttsB  extending  from  the  commencement  of  the  anal  to  that  of  the 
caudal  fin,  it  is  wanting  on  both  sides  of  the  specimen  under  exami- 
tion.  See  Dr.  Claike's  paper,  p.  23,  and  Yarrell,  p.  164,  for  a  de- 
tailed notice  of  these  gnttK.  Some  writers  on  the  Argentine — as 
Dr.  Clarke  at  p.  23,  and  Mr.  Yarrell  at  p.  25  of  the  same  volume,  in 
his  remarks  on  that  gentleman's  communication — seem  inclined  to 
believe  that  among  the  very  few  examples  of  this  fish  obtained  on 
the  British  coasts,  two  species  have  been  taken.  The  anal  fin  cer- 
tainly is  very  short  in  Pennant's  figure,  but  the  author  himself  is 
silent  respecting  the  fin  and  its  number  of  rays,  so  that  we  have 
only  the  engraving  on  which  to  form  a  judgment.  By  making  fair 
aDowance  for  the  mjury  that  may  have  occurred  to  the  very  deticate 
and  fragile  fins  of  this  species,  and  for  a  due  want  of  critical  accu- 
racy in  the  draughtsman  and  engraver,  there  is  not  in  my  opinion 
sufficient  reason  for  believing  that  the  Argentines  hitherto  noticed 
as  taken  in  the  British  seas  were  of  more  than  one  species,  nor, 
judging  from  Nilsson's  description  of  the  specimen  taken  on  the 
coast  of  Norway,  do  I  see  reason  for  considering  it  as  distinct.  This 
author  refers  Pennant's  fish  to  his  Scopelus  borealis. 

Notes. 

Isinglass  SturgeoDj  Ac^i^enter  kuso,  Linn. 

A  notice  of  the  occurrence  of  this  species  on  the  coast  of  Cork  in 
July  1845  was  communicated  to  the  '  Annals'  (vol.  xvi.  p.  213)  by 
Mr.  John  Humphreys  of  the  city  of  that  name.  This  gentleman — 
as  well  as  Dr.  Harvey  of  Cork,  who  subsequently  examined  the  spe- 
cimen— assures  me  that  it  was  j1,  huso  as  represented  in  Shaw's 
'  Zoology,'  vol.  V.  pi.  159.  Mr.  Humphreys  has  informed  me  of  the 
capture  of  another  specimen  which  was  taken  in  the  second  week  of 
April  1847  *'  at  Carrigeen,  near  Curriglass,  on  the  river  Bride,  not 


Mr.  W.  Thompson's  AddUions  to  the  Fauna  of  Ireland.     173 

far  from  its  junction  with  the  Blackwater.     It  measured  7  feet 
8  inches  in  length,  and  weighed  nearly  2  cwt." 


In  a  "  Note  on  the  Irish  species  of  Cepkaloptera  (Pterocephala)^ 
hy  Frederick  M'Goy,  M.O.S.  and  N.H.S.D.  &c.»"  published  in  the 
'  Annals '  for  March  last  (vol.  xix.  p.  176),  the  writer  seems  to  con- 
sider that  it  is  not  the  Ceph,  Gioma,  Risso,  and  recommends  that 
the  genus  Pterocephala,  into  which  it  would  come,  should  be  adopted. 
He  remarks  that : — "  On  examining  this  very  interesting  specimen, 
I  found  that  although  obviously  a  Pterocephala,  yet  it  presented 
most  important  differences  from  the  C.  Gioma,  both  in  outline,  pro- 
portions, shape  of  the  fins,  and  form  of  the  wing-like  appendages  to 
the  head  *  *  *;  [it]  seems  referable  to  that  described  many  years 
ago  *  *  *  and  figuried  by  Lacep^e  under  the  name  of  Raja  Fabro^ 


The  writer  then  proceeds  to  point  out  in  detail  the  various  differ- 
ences bietween  Cephaloptera  Gioma  and  Raia  Fabroniana. 

Before  publishing  a  notice  of  the  Irish  Cephaloptera  in  1835  I  re- 
ferred to  the  S.  Fabroniana  of  Lacep^e,  and  considered  the  speci- 
men as  having  about  much  the  same  resemblance  to  it  as  to  the 
C.  Gioma,  but  preferred  adopting  the  latter  name.  Miiller  and 
Henle  in  their  great  work  on  the  "  Plagiostomen,"  the  highest  au- 
thority extant  on  the  subject  (published  in  1841),  brought  the  two 
names  together  as  representing  but  one  species,  and  adopted  for  it 
Risso's  term,  Cephaloptera  Gioma.  The  Prince  Bonaparte  has  done 
the  same  in  his  '  Catidogo  Metodico  dei  Pesci  Europei,'  published  at 
Naples  in  1846.  If  therefore  I  have  been  the  means  of  the  specimen 
being  "  erroneously  referred  to  in  most  works  on  British  Zoology," 
I  err  in  company  with  the  two  best  authorities  in  Europe ;  and  if  I  be 
eonrect,  I  am  indebted  to  the  writer  of  the  "  Note,  &c."  under  con* 
sideration  for  providing  by  his  description  and  figure  better  means 
than  I  had  myself  done  of  proving  the  correctness  of  my  opinion 
respecting  the  species  in  question. 

The  specimen  was  so  imperfect,  and  in  addition,  so  distorted  by 
the  preserver,  that,  although  in  possession  of  an  accurate  drawing 
of  it  previous  to  publishing  the  note  in  1835, 1  was  unwilling  to  have 
it  engraved.  The  relative  dimensions  being,  for  the  same  reasons,, 
necessarily  inaccurate,  I  abstained  also  from  giving  them. 

• 

Mollusc  A. 

Lacuna  Montacuti,  Turt.  Zool.  Joum.  vol.  iii.  p.  191.     Heliw 
lacuna,  Mont.  Test.  Brit.  p.  428. 1. 13.  f.  6. 

A  specimen  was  obtained  near  Portaferry,  Strangford  Lough,  in 
August  1837,  by  Mr.  Hyndman  and  myself. 

Rissoa  inconspicua,  Alder,  Ann.  Nat.  Hist.  vol.  xiii. 

One  specimen  found  at  Portmamock,  1838,  W.  T. ;  one  at  Bun-, 
doran,  1840,  Mrs.  Hancock.- 
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RUioa  prozima,  Alder  MSS.  (Jt.  vitrea  of  my  Rqx)rt). 

Mr.  Alder  having  lately  obtained  what  he  considers  the  true 
iZ.  vitrea,  Mont.,  separates  this  species  from  it  by  the  name  quoted. 
I  leave  to  him  the  description  of  R,  proxma,  llie  shell  is  found  at 
MagiUigan  ( W.  T.)  ;  Portmamock  (W.  T) ;  Bundoran  (Mis.  Han- 
cock) ;  Bantary  bay. 

Pleurotoma  eoarctata,  Forbes,  Ann.  Nat.  Hist.  vol.  ▼.  p.  107. 
pi.  2.  £.  15. 

SeTcral  specimens  were  dredged  on  the  sondi-wait  <9oact  about 
Bantry  bay  in  1846  by  Mr.  M' Andrew. 

Nueula  deeuaaia,  Sowerby. 

Specimens  of  this  large  but  not  very  distinctly  marked  Nwmla 
from  the  Dublin  coast,  have  been  for  some  time  in  my  poeaeseion, 
through  the  kindness  of  Mr.  Warren  and  Dr.  Farren-~th(  latter 
gentleman  noted  them  as  from  the  deep  sea,  Howth. 

Notes. 

The  two  following  species,  though  hitherto  unnoticed  in  the  Irish 
Catalogue,  are  separated  from  the  preceding,  which  are  strictly 
imdigenous,  in  consequence  of  the  one  being  introduced,  and  the  other 
perhaps  not  found  living  in  our  seas. 

TestaceJhu  Maugei,  Ferussac. 

Professor  Allman  informs  me  that  he  has  found  several  of  this 
species  in  a  garden  at  Bandon  (eo.  Cork),  and  has  obtained  it  in  one 
of  the  greenhouses  at  the  CoUege  Botanic  Garden,  Dublin : — ^in  the 
open  ground  here,  it  has  been  met  with  by  Mr.  Bain,  foreman.  It 
has  doubtless  been  introduced  to  both  locsiities  along  with  plants. 

Teredo  malleolus,  Torton,  Brit.  Bival.  p.  255.  pi.  2.  f.  19. 

I  found  numbers  of  this  comparatively  small  species  together  with 
a  few  of  T.  navalie,  Turt.,  in  the  timbers  of  a  ship  on  her  return  to 
Belfast  from  a  foreign  voyage  in  1846.  Portions  of  the  timbers  were 
quite  honeycombed  by  T.  malleolus,  so  that  the  vessel  had  in  con- 
sequence to  undergo  great  repair.  Turton  described  the  species  from 
specimens  found  in  drifted  timber  at  Torbay*. 

*  He  describes  the  shell  as  one-fourth  of  an  Inch  in  diameter.  My  spe- 
cimens are  only  one-ilxth  of  an  inch,  or  2  lines,  and  the  largest  borings 
very  little  exoeed  that  in  diameter.  In  length,  they  extend  to  2}  inches, 
and  are  both  straight  and  diagonal.  Thev  generally  exhibit  only  a  very 
thin  whitish  coating  of  testaceous  matter,  but  in  a  few  instances  this  is  so 
thick  as  to  form  a  tube.  The  borings  are  as  close  together  as  possible  in  the 
piece  of  plank  (black  birch  ?)  under  examination,  which  is  2^  inches  in 
thickness.  They  are  formed  like  those  of  the  Xylophaga^  against  the  grain 
of  the  wood.  The  outer  perforation  is  round  or  roundish,  instead  of  beiDg 
"  rather  elongated,"  as  described  by  Turton. 
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Annelida. 
Tristoma  coccineum,  Cuv. 

Seyeral  individuals  of  this  species  (as  I  learn  from  Mr.  John  D. 
Humphreys)  were  found  on  a  sun-fish,  Orthagoriscus  mola^  taken  in 
Cork  harbour  in  Sept.  1846.  To  Dr.  Harvey  of  Cork,  to  whom  they 
were  given,  I  am  indebted  for  one  of  the  specimens. 

FORAMINIFERA. 

Having  learned  that  Mr.  Searles  V.  Wood  had  been  giving  some 
attention  to  the  Foramini/era  in  connexion  with  his  species  from  the 
Crag  formation,  and  was  desirous  of  seeing  recent  forms,  I  on  a  late 
visit  to  England  took  for  his  inspection  as  many  from  the  Irish  coast 
as  could  be  obtained.  That  gentleman  was  much  gratified  on  find- 
ing some  of  these  identical  in  species  with  those  from  the  Crag.  I 
am  indebted  to  him  for  naming  some  of  the  following  which  had 
not  been  examined  by  myself :  he  agreed  with  me  in  opinion  re- 
specting the  species  that  I  had  named.  As  I  have  not  attended 
much  to  the  synonymy  of  the  species,  it  is  possible  that  some  of  the 
following  may  have  before  appeared  under  other  names. 

"  Rotalina  commums,  D^Orb. 

■    subconica,  Soldani^  syn.  f /'  Wood. 
BundoTan,  Mrs.  Hancock,  1840;  Mr.  Warren,  1844. 

Rotalia  crassula,  Mont,  (sp.) ;  Brown,  lUust. 
With  last,  Mrs.  H. ;  Mr.  W. 

Gutttdina  communis,  D'Orb.* 
With  last,  Mrs.  H. ;  Mr.  W. 

Qidnqueloeulina  semilunaris,  D'Orb. 
Bnndoran,  Mr.  W. 

"  Quinqueloculina  cora,  D'Orb. 

■ semilunaris,  var.  Vf,  Wood. 

Portmamock,  1835,  W.  T. 

Driloculina  minuta,  Brown  (sp.)  ? 
Magilligan,  1833,  W.  T. 

Glolndina  gibba,  D'OA. 
Bundoran,  Mrs.  H. 

Spirolina  subarcuattda,  Mont,  (sp.).  Test.  Bri; .  1. 19.  f.  1. 
Bundoran,  Mr.  W. 

*  GuUuUna  PlancU,  D'Orb.  (his  specimens  were  from  Patagonia).  Jlr* 
ntndeo  obUmga,  Brown,  Illust.  pi.  1 .  f.  16, 17,  already  recorded  by  me  as  Irish 
(Bundoran,  Mrs.  H.),  apparently  identical  with  Q.  PianeiL 

t  See  D*Orbigny,  Foram.  1' Ani^r.  M6rid.  p.  76— his  Q,  cora  is  a  South 
American  form  ;  Q.  semilunaris  is  Mediterranean. 
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Aretkusa  lactea,  Mont.  (sp.). 

Roundstone,  oo.  Galway,  Mr.  Barlee,  by  whom  I  have  been 
favoured  with  a  specimen  thence '^^ 

ECHINODEBMATA. 

TTn^one  raphanm,  Duben  and  Korenf. 

A  specimen  was  dredged  from  between  fifteen  to  thirty  fiathoma 
about  Bantry  bay  by  Mr.  McAndrew  in  1846. 

ZOOPHYTA. 

Aleeto  granulaia,  Edw. ;  Johnst.  Brit.  Zooph.  2nd  edit.  p.  280. 
pi.  49.  f.  1,  2. 

Found  attached  to  atones  and  shells  brought  up  from  deep  water 

in  Belfast  bay,  &c. 

[To  be  continued.] 


XIX.— On  the  Ventriculidse  of  the  Chalk.     By  J.  Toulmin 

Smith^  Esq. 

[Condnued  fW>in  p.  97.] 

The  structure  which  has  hitherto  engaged  our  attention  is, 
strictly^  that  of  the  polypidom  only.  It  remains  to  seek  the  na- 
tural affinities  of  the  group  the  polypidom  of  which  is  marked 
by  these  high  characters  of  structure. 

The  difficulty  of  this  taak  will  be  readily  appreciated  when  it  is 
considered  that  it  involves  an  inquiry  into  the  nature,  in  respect 
to  fossil  bodies,  of  the  parts  most  perishable  and  most  difficult  of 
observation  even  in  recent  species,  and  that  it  becomes  necessary 
first  to  remove  preconceived  notions,  and  afterwards  to  begin  de 
novo  to  find  out  the  true  relations.  Further  than  this,  in  the 
structure  which  I  have  already  described,  the  combined  process 

*  Mr.  Wood,  on  looking  over  some  ipeciet  dredged  at  Lamlaah  (S.W. 
Scotland)  from  a  depth  of  about  fifteen  fathoms  (curalliiie  bottom)  by  the 
Rev.  D.  Landsborough  and  Major  Martin,  who  favoured  me  with  them, 
named  the  following  :— 

Quinqueloeulma  temUunaris,  D'Orb. 

QumqueUxiulina       -^^      f 

SpirolocuUna  depretsa,  D'Orb. 

Triioculina  irimmula,  D'Orb. 

BUoeulma  umbonaia^  Wood  MSS.  I  have  English  specimens  from  Mr. 
Barlee  also. 

GuUuUna  communU^  D'Orb. 

Planen,  D'Orb. 

Roialina  beceariij  Mont.  (sp.). 

t  In  a  memoir  entitled  "  Skandinaviens  Echinodermer  "  (p.  311.  t  11* 
f.  58,  59),  for  a  copy  of  which  I  am  indebted  to  the  kindness  of  Professor 
Lov^n. 


of  the  Chalk.  177 

fA  induction  and  direct  observation  has  enabled  us  to  arrive  at 
oonduaions  which^  after  the  work  has  once  been  carefully  done^ 
are  definite  and  positive  and  incapable  of  being  disputed  with  any 
show  of  reason.  The  present  inquiry  must  depend  more  entirely 
upon  the  process  of  induction  alone,  and  I  cannot  but  be  con- 
scious that  conclusions  thus  arrived  at,  however  satisfactory  to 
some,  will  be  always  more  open  to  dispute. 

Late  writers  on  loophytes  have  been  in  the  habit  of  treating 
slightingly  a  reference  to  the  polypidom  in  determination  of  ge- 
nas  and  species,  and  of  alleging  that  little  or  no  reliance  can  be 

f  laced  upon  anything  but  observation  of  the  polyps  themselves, 
apprehend,  however,  that  this  originates  in  some  misconception. 
The  Mastodon  and  the  Mylodon  are  creatures  which  are  well 
realized  to  the  mind,  though  no  part  of  the  softer  tissues  of  either 
has  been  ever  seen  by  their  describers.  In  the  '  British  Fossil 
Mammals '  are  vivified  before  us  hosts  of  animals,  hardly  one  of 
which  has  ever  been  touched  by  the  hand  or  seen  by  the  eye  of 
man  in  other  than  its  harder  parts.  How  is  this  ?  We  owe  it 
to  the  ever-present  and  strong-felt  conviction  of  the  all-prevalence 
rf  the  Law  of  Unity,  whence  their  describer  would  as  soon  doubt 
the  evidence  of  his  senses  as  the  important  truth  that  there  are 
always  present  certain  constant  relations  between  certain  parts. 
Now  either  the  Law  of  Unity  and  the  whole  principles  upon 
which  the  British  Fossil  Mammals  have  thus  been  vivified  are 
mere  empty  words  and  baseless,  or  the  same  principles  must  apply 
to  every  part  of  the  animal  kingdom.  It  would  be  as  reasonable 
to  deny  the  value  of  comparative  anatomy  as  applied  to  fossil 
mammals  because  they  who  first  found  mammoth  boDcs  imme- 
diately saw  in  them  glorious  evidence  of  the  reahty  of  **  those 
days  "  in  which  "  there  were  giants  on  the  earth,''  as  it  is  to  treat 
as  of  slight  value  the  forms  and  structure  of  the  polypidoms  of 
ioophytea  because  Lamouroux  and  others  may  have  erred  in 
their  application  of  what  they  saw  or  thought  they  saw  in  them. 
The  cause  of  the  false  deductions  (they  have  not  been  real  in- 
ductions) drawn  from  observation  of  polypidoms  appears  to  me 
very  simple.  Keeping  now  to  fossil  forms  and  turning  over  the 
pages  of  Goldiuss  and  others,  no  one  having  any  knowledge  of 
the  subject  can  fail  to  perceive  that,  in  the  hurry  to  name  and 
figure  as  many  objects  as  possible,  the  merest  superficial  charac- 
ters of  external  form  have  been  alone  observed,  without  the  least 
examination  of  the  true  characters  of  those  forms  or  their  true 
texture  and  habit.  I  have  so  fully  shown  alreadv  the  necessary 
consequences  df  this  course  in  treating  of  the  folding  up  of  the 
ueinbrane  of  die  Yentricnlidse  that  it  is  unnecessary  to  enlarge 
upon  it  here.  The  result  has  been  that,  in  Ooldfuss  for  example, 
we  have  heaped  together,  without  order  or  method,  under  the 
Am,  if  Mag.  N.  But.    VoItl.  13 
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name  of  Scyphia  (for  instance),  an  immense  number  of  objects 
differing  totally  from  one  another  in  every  character,  and  many 
of  them  having  no  one  essential  character  in  common  with  the 
definitions  of  the  genus.  From  the  same  hurry  in  jumping  to 
conclusions,  and  eagerness,  at  all  risks,  to  name  and  figure,  has  re- 
sulted the  disposition  in  our  own  country  to  call  everything  which 
it  is  found  difficult  to  understand  and  troublesome  to  investigate 
either  a  sponge  or  a  coproUte.  We  have  seen  that  the  Yentri- 
cuUdae  have,  like  many  other  as  widely  different  things,  been 
thrown  into  the  former  category,  and  I  have  Uttle  doubt  that, 
by  others,  they  have  been  thrown,  with  equal  correctness^  into 
the  latter. 

Observation  then  of  mere  external  superficial  form,  as  it  is  pre- 
sented in  recent  specimens,  still  more  as  it  always  must  be  pre- 
sented in  fossil  boaies,  whether  preserved  in  a  hard  or  soft  matrix, 
can  never  lead  to  other  results  than  we  have  seen  to  have  been 
arrived  at  by  the  numerous  band  of  writers  already  named.  By 
such  a  course  we  can  only  again  have,  as  we  have  had  already,  a 
soft-bodied  animal  gravely  described  and  figured  b^  even  such 
an  author  as  Blainville  as  having  a  central  stony  axis  with  deep 
tubular  cells — ^the  so-called  axis  being  the  chalk  or  flint  which 
had  filled  the  central  cavity,  and  the  so-called  tubular  cells  being 
simply  the  folds  of  the  membrane  forming  the  polypidom.  The 
same  care  is  necessary  to  investigate  the  true  structure,  character 
and  habit  of  the  polypidom  as  those  of  the  polyps.  Without  the 
nicest  manipulation  and  observation  neither  can  be  known  or 
understood.  And  as  without  the  aid  of  every  artificial  means  the 
very  existence  and  nature  of  the  whole  class  of  recent  Polyzoa 
coidd  have  been  never  known,  so  the  polypidoms  of  fossil  soo- 
phytes  can  never  be  known  or  understood  miless  we  go  to  work 
— to  vary  the  words  of  Van  Beneden  applied  to  a  kindred  sub^ 
ject — with  the  hand  upon  the  sUtting-wheel  and  the  eye  upon  the 
microscope.  It  is  important  too  to  remember,  that  even  those 
means  are  vain  unless  we  have^r«/  made  ourselves  masters  of  the 
nature  and  origin  of  the  matni  itself  in  which  the  fossils  are  pre- 
served. Without  that  preliminary,  nothing  but  confusion  and 
contradiction  will  appear  in  the  observations.  Without  it,  it  will 
be  sufficiently  evident  that  the  important  and  satisfactory  results 
already  arrived  at  as  to  the  structure  of  the  polypidom  of  the 
Yentnculidse  never  could  have  been  attained,  and  vnthout  it  they 
never  can  be  verified. 

I  cannot  give  a  more  condusive  or  satisfactory  illustration  of 
what  mxj  be  done  towards  attaining  a  correct  knowledge  and 
just  classification  of  the  polyps  themselves  by  a  careftd  inves- 
tigation of  the  true  nature  and  structure  of  polypidoms  super- 
ficially very  different,  than  by  reference  to  the  laoours  of  Milne 
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Edwards  in  respect  to  the  Tubulipores*.  That  miter  was  enabled^ 
chiefly  by  this  means,  to  correct  the  errors  of  numerous  former 
writers,  and  to  show  the  true  affinities  of  objects  theretofore 
grouped  in  most  widely  different  relations. 

If  these  observations  are  well-founded,  it  will  follow  that  at- 
tention to  the  nature  and  structure  of  polypidoms  in  general  is  a 
matter  of  much  higher  importance  in  determining  the  true  cha- 
racter and  affinities  of  zoophytes  than  is  generally  admitted,  and 
it  will  appear  that  a  true  and  careful  examination  of  the  combined 
characters  [not  any  individual  points]  of  structure  of  polypidoms 
will  afford  as  safe  and  important  guides  in  determining  the  affi- 
nities, and  thereby  leading  to  a  just  classification,  of  zoophytes 
as  is  afforded  by  fossil  bones  to  the  comparative  anatomist  in  his 
attempt  to  vivify  the  long-departed  forms  of  mammals.  No  one 
imbued  with  the  true  idea  of  the  Law  of  Unity,  without  which 
science  is  a  mere  name,  can  doubt  but  that  in  the  one  case  as  in 
the  other,  constant  relations  must  exist  between  one  part  and 
another  of  the  entire  organization  of  the  recent  animal  f. 

Nor  can  this  reasoning  be  in  the  least  degree  affected  by  any 
dieory  as  to  the  mode  of  formation  of  the  polypidom.  This  will 
be  too  obvious  to  need  more  than  bare  allusion. 

The  importance  of  the  application  of  these  principles  in  the 
investigation  of  a  class  of  objects  like  the  zoophytes,  of  which 
the  polyps  themselves  are  so  perishable,  will  be  sufficiently  evi- 
dent to  the  student  either  of  the  recent  or  fossil  forms  of  this 
most  interesting  family. 

To  apply  these  principles  in  the  present  case.  In  the  poly- 
pidom of  the  Yentriculidse,  to  some  of  the  principal  and  more 
striking  features  in  the  structure  of  which  our  attention  has  pur- 
posely been  hitherto  alone  directed,  many  remarkable  characters 
have  Deen  found  which  distinguish  it  at  once  from  the  polypidom 
of  any  zoophjrte,  recent  or  fossil,  hitherto  described.  At  the  very 
first  step  of  our  inquiry  into  affinities  we  seem  then,  at  first  sight, 
to  be  put  at  fault.  And  this  is  true  in  so  far  as  that  it  becomes 
obvious  that  we  can  range  these  bodies  among  those  of  no  recent 
genus  or  even  family.  But  that  point  alone  is  something  defi- 
nite. And  further,  the  character  of  a  difference  is  oftentimes  a 
guide  where  points  of  analogy  fail.     In  what  respect  does  the 

*  Ann.  det  Sciences  Naturelles,  April  1838,  p.  193. 

t  Thus  the  ''  affinity  "  named  hy  Dr.  Johnston  as  existing  between  the 
polypidoms  of  Aleyomum  and  Jkyamdium  is  only  "  apparent,  being  of  the 
merest  superficial  character.  Hence  it  is  that  I  use,  below,  Dr.  Farre's 
name  of  Hahdaetjflut  instead  of  that  of  Akt^onitUum ;  not  because  I  like  the 
prevailinff  taste  for  Greek  names,  but  because  the  two  names  Aleyonium  and 
Ale^omdmm  are  so  nearly  alike  as  almost  necessarily  to  engender  erroneous 
ideas  of  an  affinity  betwaan  the  animals  to  which  they  have  been  applied. 

13* 
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structure  of  the  polypidom  of  the  VentricuUdse  differ  from  that 
of  all  other  known  fossil  and  from  all  known  recent  forms  f  It 
differs  in  the  much  higher  character^  the  much  greater  complexity 
and  delicacy  of  its  organization ;  in  the  peculiar  adaptation  in  it 
to  the  nature  and  purposes  of  polyioic  life.  It  has  been  seen  that 
the  polypidom  of  the  Ventriculidie  exhibits,  in  the  most  marked 
and  exquisite  manner,  struchtre,'-^m  the  true  sense  of  that  word 
and  as  opposed  to  that  mere  mechanical  arranffemeni  which  is  ex- 
hibited by  most  vegetable  and  many  animal  tissues,  and  which 
results  from  the  forms  taken,  more  or  leas  regularly  according  to 
circumstances,  by  the  mere  close  compression  against  each  other 
of  circular  cells,  which  causes  them  to  assume  a  hexagonal,  square 
or  irregularly  angular  form.  The  octahedral  structure  of  the 
Ventriculidae  on  the  contrary  must  take  rank  with  the  highest 
forms  of  animal  structure,  as  one  of  the  most  striking  fts  well  as 
the  most  elegant  and  deUcate  of  the  evidences  which  the  animal 
kingdom  can  afford  of  design  and  adaptation. 

'Die  first  conclusion  then  which  must  be  drawn,  if  the  prin- 
ciples above  indicated  be  sound,  is  that  the  being  for'  whose  sup- 
port'this  so  delicate  framework  was  organized  must  have  be- 
longed to  a  very  high  order ;  to  a  higher  order  than  any  knoum 
zoophyte  recent  or  fossil. 

With  an  indication  of  this  kind  before  us,  the  next  legitimate 
step  in  the  inquiry  seems  to  be  to  ask,  are  there  any  individual 
characters  which  distinguish  any  amone  the  higher  orders  of 
zoophytes  of  which  any  traces  can  be  found  to  have  been  preserved 
to  us  m  the  fossil  forms  of  the  Ventriculidae  T 

And  by  a  different  process  we  are  brought  pretty  nearly  to  the 
same  point.  It  will  be  useful,  as  a  confirmation  of  the  value  of 
the  test  above  applied,  briefly  to  aUude  to  this.  When  it  is 
found  that  the  so-called  (at  one  time)  polyp-cells  and  (at  another) 
absorbents  are  neither  the  one  nor  the  other,  the  inquirer  has 
lost  hold  of  any  hint  or  suggestion  from  any  previous  inquirer  as 
to  the  true  character  and  affinities  of  these  bodies.  He  asks  first, 
on  entering  on  the  inquiry  for  himself,  whether  there  be  no  cha- 
racters in  common  between  these  bodies  and  the  single  and  simple 
zoophytes  of  the  present  day  or  the  more  simple  of  the  compo- 
site zoophytes.  But  he  finds  nothing  which  can  connect  them 
with  any  of  either  the  Hydrozoa  or  Anthozoa  of  Owen  {Anthozoa 
of  Johnston).  The  structure  of  the  polypidom  of  the  Aleyanhmf 
which  it  is  desirable  speciaUy  to  mention  as  these  bodies  have 
been  so  often  referred  to  that  affinity,  is  found  to  be  essentially 
different.  If  he  refer  to  the  excellent  figure  and  description 
given  on  p.  176  of  Johnston's  '  Zoophytes*,'  or,  still  more  conda- 

*  Second  ed.  1847.  It  is  proper  further  to  remark,  that  the  character! 
assigned  by  Dr.  Johnston  (p.  174)  BM$murie  coincide  with  this  figure  and 
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sively^  if  he  examine  the  two  admirable  preparatioDs  by  Mr. 
Goadby  in  the  Museum  of  the  Royal  College  of  Surgeons^  and 
which  exhibit  sections,  transverse  and  longitudinal,  of  the  same 
Atcyomum,  he  will  perceive  an  arrangement  of  canals  or  tubes 
bound  together  by  an  irregular  network,  and  will  at  once  perceive 
that  in  no  one  point  does  this  resemble  the  structure  of  the  Yen^ 
tricniidse,  in  which  there  are  no  tubes  whatever*.  He  is  thus 
necessarily  led  to  the  same  point,  to  which,  by  another  means,  we 
have  already  arrived,  though  with  less  suggestiveness  of  the  true 
position  of  the  objects  before  him. 

Starting  then  nrom  that  point,  it  must  be  always  remembered 
how  much  has  been  already  determined  as  being  essential  in  con- 
tradistinction to  any  accidental  or  speci&e  characters  of  these 
objectsf.  It  has  been  shown  that  they  formed, — ^though  sofit- 
bodied  as  distinguished  from  stony  or  from  a  toughly  flexible 
sponge-hke  mass, — a  firm  and  enduring  body,  not  contractile ;(, 
and  with  a  peculiar  structure  for  maintaining  its  normal  shape. 
The  variety  of  actual  form  under  which  they  are  found  being 
very  great,  it  must  be  particularly  remembered  also  that  any 
essential  character  dependent  on  any  apparent  tubules,  external 
or  internal,  is  most  distinctly  and  unequivocally  negatived.  Were 

description.  It  must  be  presamed  that  those  generic  characters  hare  not 
been  assigned  without  a  sufficiently  extended  observation,  not  confined  alone 
to  British  species. 

*  I  would  refer  to  note,  p.  186,  for  another  marked  and  characteristic  dif- 
ference between  the  polvpidom  of  the  Ventriculidae  and  any  of  the  Anthozoa. 

t  Some,  even  shrewd  observers,  appear  to  find  the  greatest  difficulty  in 
divesting  themselves  of  the  influence  of  ideas  arising  from  mere  general 
external  shape.  This  is  extraordinary  when  there  is  no  one  branch  of  com- 
parative anatomy,  not  to  say  natural  history,  in  which  its  little  importance 
IS  not  evidenced,  and  errors  arising  from  it  being  daily  exposed.  They 
point  to  the  cupshaped  sponges  as  so  very  like  the  Ventriculidae.  I  admit 
a  partial  superficial  likeness  to  some  forms  of  Ventricnllds,  but  that  is  all. 
And  it  may  be  a  relief  to  such  objectors  to  remind  them  of  the  external 
form  of  several  Polyxoa,  e.  g.  TubtU^Htra  patina,  which  is  described  by 
Johnston,  p.  267,  as  having  a  **  polypidom  like  a  little  saucer :— it  varies  a 
good  deal  in  the  deepness  of  its  centre,  for  sometimes  it  is  properly  described 
as  being  cupped,  at  other  times  it  is  so  shallow  that  a  saucer  or  plate  becomes 
&e  best  object  of  comparison."  There  is  a  real  analogy  here  to  the  external 
form  and  habit  of  theVentriculidse :  and  see  the  forms  of  7".  truncatOf  T^peni' 
eiUaia,  &c.,  all  much  more  like  some  Ventriculidae  than  any  sponges  are ;  and 
Milne  Edwards  points  out  a  development  of  roots  {ut  ante,  p.  211)  which 
forcibly  recalls  tne  Ventriculitic  root  In  the  Museum  of  tne  College  of 
Suigeons  there  has  been  deposited,  within  the  last  few  weeks,  a  most 
superb  coral  from  the  Indian  Archipelago  which  precisely  resembles  in  its 
genera]  external  form  some  of  the  more  usual  forms  of  the  Ventriculidae. 

I  In  addition  to  the  points  before  named,  it  seems  obvious  that  the  con- 
tractile theory  reouires  that  the  animal  should  be  strictly  a  single  and  not  a 
composite  one.  it  cannot  be  conceived  that  a  nolj^iferous  animal  should 
have  its  polypiforous  surface  contractile  over  itself. 
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other  proofs  wanting,  this  point  is  established  by  the  fact  that 
sach  apparent  tubules  are  found  in  some  few  special  forms  only, 
while  in  the  greater  number  of  the  forms  of  Ventriculidse — all 
marked,  in  common  with  those  last-mentioned,  by  those  cha- 
racters of  structure  above  described, — and  which  therefore  must 
necessarily  constitute  the  egiential  and  generic  characters  of  the 
whole  group — all  trace  of  such  tubules  is  absent.  Some  charac- 
ters must  therefore  be  found  common  to  aU  these  form8,^-or 
common  to  many  di£Ferent  forms,  and  the  apparent  absence  of 
which,  if  undetected  in  others,  can  be  explained, — ^before  we  can 
hope  to  have  got  any  hint  pointing  to  the  affinity  of  these  bodies 
with  any  recent  forms. 

Having  already  investigated  with  every  care  the  structure  of 
the  central  polypidom,  while  we  know  that  in  the  actual  integ;a- 
ment  of  recent  zoophytes  very  peculiar  characters  generally  re» 
side,  it  seems  most  proper  to  come  back,  for  the  purpose  just 
indicated,  to  the  more  careful  examination  of  that  which  has 
been  hitherto  only  cursorily  mentioned, — ^namely,  what  I  have 
called  the  polyp-skin.  But  I  have  already  stated  how  rarely 
this  exists  in  any  degree  of  perfection :  hence  this  investigation 
is  attended  with  great  difficulties.  And  in  truth  the  task  is  one 
so  difficult  that  I  have  frequently  been  on  the  point  of  relinquish- 
ing all  hope  of  being  able  to  effect  it, — ^when  the  observation 
of  some  character  which  had  theretofore  escaped  attention  has 
renewed  my  hopes.  But  for  the  slitting-whed  and  the  micro- 
scope, coupled  with  a  careful  study  of  the  matrix,  those  cha- 
racters must  ever  have  escaped  me. 

It  will  be  convenient,  and  not  in  strict  language  incorrect,  if  we 
distinguish  the  parts  of  which  we  have  now  principally  to  treat, 
as  the  epidermis,  cutick,  or  polyp-skin  already  mentioned,  and  the 
dermis,  cutis,  or  under-skin,  being  the  delicate  membrane  already 
described  as  immediately  imderlying  the  polyp-skin. 

It  will  be  remembered  that,  in  the  vast  majority  of  specimens, 
both  in  chalk  and  flint,  the  central  framework  of  the  polypidom 
is  alone  preserved^.  Both  polyp-skin  and  under-skin,  owing  to 
their  delicacy  and  the  difficulty  of  extraction,  are  usually  wanting 
or  very  impmect.  But  it  is  these  latter  that  must  now  be  scruti- 
nised. 

A  careful  examination  makes  it  clear  that  the  Ventriculidse 
cannot  be  considered,  as  Milne  Edwards  describes  the  Berenicea 
dUuviana^,  as  self-enveloping  polyps,— one  series  overlving  a 
range  of  the  empty  cells  of  anotner.     Else  we  should  find  speci- 

*  As  TubmUpoiXL  patkta  would  be,  stripped  of  its  cells,  and  as  it  is  actually 
described  b^  Mr.  Thompson.    See  Johnston's  Zoophytes,  p.  268. 
t  M^moire  sur  les  Crisies,  Ice,  Ann.  des  Sciences  Nat.  1838,  p.  228. 
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meiiB  of  the  same  species  having  different  degrees  of  thickness^ 
and  there  would  be  no  distinct  under-skin  such  as  I  have  de- 
scribed. It  is  quite  clear  that  these  polypidoms  are  true  polypi- 
doms,  the  Uving  skeletons  of  living  polyp-masses^  and  not  the 
remains  of  dead  polyps  piled  one  tier  above  another. 

The  careful  examination  of  a  suite  of  the  best-preserved  speci-' 
mens  in  my  possession  at  length  revealed  to  me  a  character 
which  I  imm^ately  felt  must  prove  of  the  utmost  importance 
in  the  present  question.  I  observed,  in  casts  of  some  of  the 
most  perfectly  preserved  specimens,  minute  perforations  extend- 
ing from  the  surface  which  had  been  in  apposition  with  the 
fossils  inwards  into  the  matrix  of  the  cast.  Further  observation 
satisfied  me  tnat  this  was  no  accidental  appearance,  but  that  it 
owed  its  existence  to  the  original  of  the  fossil  itself.  I  found 
traces  of  the  same  appearance  also  in  the  casts  of  specimens 
preserved  in  a  fine  state  in  flint  in  those  cases  in  which  the 
remains  of  the  VentricuUte  were  found  in  the  condition  of  an 
open  network  only,  the  phsenomena  of  which  have  been  above 
explained. 

In  order  to  arrive  at  any  just  conclusion  from  these  ob- 
servations, it  was  necessary  to  apply  here  again  all  the  consider- 
ations which  have  been  already  noticed,  as  to  the  nature  of  the 
two  very  different  matrices  in  which  the  Ventriculids  are  found. 
Those  considerations  showed  it  to  have  been  a  necessary  con- 
dition that  the  substance,  whatever  it  was,  which  gave  ori- 
gin to  these  perforations,  was  neither  of  the  merely  soft  and 
readily  decomposable  nature  of  the  substance  which  filled  the 
central  tissue  of  the  polypidom,  nor  yet  either  composed  of  a  mi- 
nutely fibrous  membrane  hke  the  fibrous  parts  of  that  polypidom, 
or  bemg  a  single  projecting  fibre  overspread  with  soft  or  mucila- 
ginous matter,  like  a  sponge.  Were  it  the  former,  its  place 
would  be  most  usually  filled  up,  in  chalk  specimens,  by  chalk, 
as  the  intermediate  spaces  of  the  squares  have  become  filled  up. 
Were  it  either  of  the  latter,  we  should  sometimes  find  in  the  fiint 
traces  of  the  fibres  hermetically  sealed,  and  in  flint  and  chalk  we 
should  find  the  tubular  incrustments  and  other  conditions 
already  stated  as  marking  the  former  presence  of  the  central 
fibre.  But  none  of  such  conditions  has  been  ever  found.  It  follows 
that  a  substance  differing  from  either  formerly  filled  these  minute 
perforations,  a  substance  little  if  at  all  less  durable  than  the 
skeleton  fibre,  far  more  durable  than  the  mere  soft  intermediate 
substance.  Such  a  substance  precisely  answers  to  the  terms 
under  which  a  true  epidermis  is  properly  described,  which  is  not 
fibrous  in  texture  but  pretty  nearly  homogeneous,  and  so  strong 
as  to  have  been  described  by  a  well-known  modem  author  as 
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''  renating  suppuration^  maceration^  and  other  modes  of  destruc- 
tion,  for  a  great  length  of  time*/' 

I  have  ahready  stated  that  I  had  previously  satisfied  myself  of 
the  existence  of  a  distinct  polyp-skm  or  epidermis.  A  peculiar 
appearance  of  oorrugationy  very  difficult  to  describe  but  always 
present  in  good  casts^  and  with  a  vacant  space  between  it  and  the 
actual  fossil,  left  this  beyond  a  doubt,  though  at  that  time  no  spe- 
cimen had  been  found  showing  the  remains  of  the  epidernus 
itself  preserved  on  the  actual  fossil.  In  specimens  since  found 
with  remains  of  epidermis  preserved,  there  is,  of  course,  no  sndi 
vacant  space.  Attached  to  this  epidermis  and  of  -a  similar  nature, 
and  at  least  as  durablef  as  itself,  there  evidently  existed  during 
the  life  of  the  animal  hair-like  processes  scattered  over  a  lai^ 
part  of  its  surface. 

Plate  VIII.  figs.  4  and  6  show  examples  of  the  appearances  of 
casts  of  two  very  difierent  species  of  Yentriculidse,  in  each  of  which 
these  perforations  are  present.  It  will  be  seen  that  a  different 
arrangement  of  them  exists  in  the  two  cases. 

It  would  be  only  tedious  to  the  reader  to  carry  him  through 
the  whole  process  of  induction,  by  which,  not  through  any  hasty 
conclusion,  but  as  the  result  of  careful  and  very  cautious  inves- 
tigation, the  reality  seemed  to  force  itself  upon  me  that  the 
sources  of  these  penorations  corresponded  to  those  curious  move- 
able processes  wnich  exist  on  the  surface  of  some  few  of  the 
higher  soophytes,  and  which  have  been  well  described  by  Prof. 
Reid|.  The  determination  may  seem  obvious  enough  on  its  an- 
nouncement thus  in  a  few  words,  but  it  was  not  so  easy  to  be 
made. 

After  I  had  satisfied  myself  as  far  as  I  was  thus  able  upon  this 
point,  I  determined,  if  possible,  to  test  the  correctness  of  the 
conclusion.  Taking,  therefore,  a  very  fine  specimen  of  IfanAra- 
ngwra  pilosa^,  in  which  the  processes,  exhibiting  every  character 

*  EUiotaon't  *  Pbynology/  5tli  ed.  p.  270 ;  and  see  Todd  and  Bowman's 
'  Anatomy  and  Physiology,'  vol.  i.  p.  414.  The  appearance  of  the  polyp- 
skin»  as  preserved  by  the  deposit  in  it  of  sulphuret  of  iron,  and  examined 
under  the  microscope,  has  been  recognized  by  some  of  my  friends  wholly 
unfiimiliar  with  these  or  other  fossils  as  bearing  a  striking  resemblance  to 
the  human  epidermis  examined  in  the  same  way. 

t  I  have  found  by  actual  experiment  that,  at  least  in  some  qiedes,  the 
hair-like  processes  of  recent  polypifers  are,  though  hollow,  less  easily  de- 
structible by  maceration  in  liq.  potass^  than  are  the  other  parts  of  the  epi- 
dermis. And  I  cannot  avoid  noticing  here,  that  on  such  maceration  a  gra- 
nular appearance  was  assumed  very  similar  to  that  of  the  VentriculidsB.  It 
is  unnecessary  to  dwell  on  this  effect  of  the  potash  contained  in  the  same 
felspar  rocks  to  whose  disintegration  the  siliceous  fluid  has  been  ascribed. 

X  Ann.  and  Mag.  Nat.  Hist,  vol.  xvi.  p.  385,  &c. 

§  In  this  specimen  there  are  all  the  parts  described  by  Prof.  Reid  as  ap- 
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described  by  Prof.  Reid,  were  well-preservedi  I  immersed  its  face 
in  very  finely  prepared  plaster  of  paris.  On  removing  it  after 
the  plaster  had  hardened^  I  founa,  under  the  microeoope,  an 
appearance  identical,  as  to  the  perforations^  with  that  presented 
uj  the  casts  of  the  VentriculidsB. 

The  reader  who  may  search  for  these  remains  of  the  moyeable 
processes  on  the  Ventriculide,  and^  as  many  will^  may  not  find 
them^  and  who  may  therefore  too  hastily  doubt  the  accuracy  of 
my  observations,  will  do  well  to  refer  to  p.  832-^  of  Johnston's 
'  Zoophytes/  where  he  will  find  that,  in  even  recent  specimens, 
''they  are  not  present  in  every  specimen  of  any  of  these  n)eciesy 
and  indeed  are  very  rarely  to  be  seen  on  some  of  them,  and  when 
present  it  is  only  upon  some  of  the  ceUs/'  If  this  is  the  case  in 
recent  specimens  how  much  more  is  it  to  be  expected  in  fossil 
specimens  that  the  traces  of  the  former  existence  of  these  pro- 
cesses will  be  sometimes  few,  sometimes  altogether  absent  I  The 
universal  friableness  of  the  chalk  and  the  general  solidification 
of  the  flint  often  almost  or  totally  obscure  them.  Doubtless, 
moreover,  the  originals  of  many  of  the  specimens  which  remain 
both  in  chalk  and  flint  were  dead  when  enveloped, — ^for  the  views 
afaready  stated  require  only  that  the  soft  parts  should  have  been 
yet  undecomposed,  not  tliat  the  animal  should  have  been  aUve. 

I  am  enabled,  by  some  specimens  in  an  extraordinary  state  of 
preservation  with  which  firequent  personal  excursions  into  the 
field  have  rewarded  my  careful  search,  to  add  some  description  of 
these  processes  as  existing  in  the  Uving  Ventriculidse  and  derived 
firom  other  observation  than  that  of  mere  casts  only.  When  the 
places  of  all  are  preserved,  which  is  very  rarely  the  case,  they  are 
disposed  not  without  some  regularity :  it  would  appear  that  one  was 
appropriated  to  each  polyp,  whose  cell's  mouth  it  doubtless  swept 
in  the  living  state  as  the  mouths  of  the  polyp-cells  of  the  Ce/&- 
kaim  described  by  Prof.  Reid  are  swept  by  the  processes  existing 
in  those  species.  As  in  those  cases,  the  process  was  affixed  to  a 
slight  projection  of  the  polypidom  on  the  outer  edge  of  each 
polyp-cell.  As  in  those  cases  also  the  processes  tapered  o£f  gra- 
dually to  a  point  in  the  Ventriculidse,  though  the  base  of  the 
process  was  rather  proportionally  broader  in  the  latter  than  in 
the  former. 

Any  special  peculiarities  in  these  processes  exhibited  by  any 
species  will  be  noticed  in  the  descriptions  hereafter  to  be  given 
of  each  separate  species. 

The  discovery  of  these  moveable  processes  was  certainly  an  im- 
portant and  very  interesting  point  in  the  anatomy,  as  it  was  an 

purteiuuit  to  thete  proceiteii,  though  Dr.  Johnston  does  not  describe  the  spe- 
cies as  exhibiting  them. 
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essential  aid  towards  determining  the  proper  position  and  true 
affinities,  of  the  animal  to  which  they  belonged.  It  will  be  ob* 
served  that  these  processes  are  affixed  to  the  strict  polypidrnn,  not 
to  any  distinct  and  separable  external  cell,  thus  adding  another 
to  the  many  evidences  afforded  by  the  Ventriculidae  that  the 
whole  of  every  polysoic  polyp-mass  is  a  true  entire  animal^  of 
which  the  polypidom  forms  but  one  esaential  and  insqwrable 
part. 

The  last  observation  leads  naturally  to  the  inquiry — ^if  the 
moveable  processes  are  not  attached  to  any  distinct  and  separable 
external  polyp-cells*,  as  in  Membram^porOf  EseharOf  tec,  have 
any  traces  of  the  existence  and  position  of  the  polyps  been  dis* 
covered  f  Now  it  is  undoubtedly  the  fact  that  the  surfiioe  of  the 
vast  majority  of  these  fossils  exhibits  no  trace  of  polyp-cells. 
And  remembering  that  many  of  the  most  highly  organised  of 
the  recent  Polysoaf  present  very  faint  external  traces  of  oeUs 
when  dead,  I  had  little  hope  of  ever  finding  absolute  evidence  of 
the  presence  of  those  cells  in  the  Ventriculid».  Even  in  the 
Escharidie  they  are  often  obliterated,  while  in  the  HahdadytuM 
diaphanus  it  is  rardv  that  they  can  be  traced  in  specimens  pre- 
served in  spirits.    Even  in  the  recent  animal  they  can  only  be 

*  The  separateness,  externally,  of  the  polyp-celli  is  a  matter  more  appa- 
rent than  real.  The  Ventriculite  cells  were  quite  as  individually  separate, 
the  independence  of  each  other,  therefore,  of  their  inhabiting  poljrps  at  feast  aa 
great,  as  in  Eickara,  Fiuttra,  &c. :  indeed  more  so,  there  being  in  the  former 
a  distinct  extent  of  the  under  skin  between  each.    In  the  HaMaet^lut  " 


phamut  the  cells  merely  assume  a  hexagonal  form  "  from  their  pressure  upon 
each  other."  This  is  very  inferior  to  the  Ventriculidse :  see  Farre's  paper 
above-cited,  p.  409,  and  above,  p.  1 80.  Space  forbids  me  to  enter  so  fullv  into 
this  subject  as  1  could  wish,  and  as  its  importance  might  render  desirable 
were  it  not  that  the  line  of  argument  would  be  thereby  interrupted.  1  will 
do  no  more  now  than  recall  the  reader's  attention  to  the  fact  of  tne  oiganised 
external  integument  common  to  the  compound  Ascidians,  which  the  under- 
■kin  of  the  Ventriculidse  certainly  resembles  more  than  does  the  connecting 
medium  of  the  Eichara ;  and  to  two  quotations  from  Dr.  Johnston  (Zoo- 
phytes, p.  255—257)  bearing  directly  on  the  point  "  The  cell,"  he  says, 
'*  is  in  fact  the  outer  tunic  of  the  polyp  analogous  to  the  envelope  of  tne 
compound  muUusca,  *  *  in  organic  connexion  with  the  interior  parts,  and 
liable  to  organic  chanees ;"  and  in  dutmgwihing  by  a  marked  character  the 
Pol3m>a from  the  Anthocoa,  he  says,  "In  the  laHer  the  polyps  are  simply 
developments  of  the  common  central  fleshy  mass,  identical  with  it  in  atrue- 
ture  and  texture;  in  the /ormer  each  individual  is  a  distinct  organism,  and 
the  medium  which  binds  them  together,  whether  vascular  or  ligamentous, 
has  its  own  peculiar  character."  If  this  is  correct,  there  can  be  no  doubt 
that  the  Ventriculidae  answer  to  the  second  description  and  not  to  the 
first,  and  that  indeed  in  a  much  more  marked  manner  than  do  Etehara^ 
Fluiira,  Arc. 

t  I  use  the  term  Polyxoa  in  preference  to  Bryouoa,  first,  as  having  a  prior 
title,  second,  as  having  some  significance,  which  Bryozoa  has  not  It  is  quite 
enough  to  perpetuate  error  by  calling  an  order  animai  plamU,  without  in- 
creasing it  by  calling  one  class  of  that  order  **  mot9-amimalt "  I 
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d^ected  by  aid  of  the  microscope.  I  was  then  folly  prepared  to 
find  this  part  of  my  researches  unsuccessful. 

A  yery  minute  examination,  however,  of  my  most  delicately 
presenred  specimens  at  length  threw  some  light  even  on  this 
point.  I  found  that,  in  all  the  most  marked  varieties  of  form  of 
the  Yentriculidse,  in  that  membrane  which  I  have  described  as 
lying  external  to  the  central  part  of  the  polypidom  and  imme- 
ouately  underneath  the  epidermis,  and  which  membrane  is  above 
distinguished  as  the  under-skin,  tiiere  were  numerous  spots,  scat- 
tered over  the  surface,  which  that  membrane  did  not  fill.  The 
size  of  these,  though  varying,  as  was  to  be  expected,  in  different 
species,  does  not  do  so  v^ry  greatly,  and  may  be  stated  as  ranging 
between  the  100th  and  the  200th  of  an  inch.  These  are  arranged 
in  some  species  with  more,  in  others  with  less  regularity.  A  very 
rigorous  examination  of  such  specimens,  tested  by  sections,  led 
me,  after  a  length  of  time,  to  the  conclusion,  that  these  vacuities 
are  the  true  polyp-cells*.  1  may  observe,  first,  that  they  are 
found  in  the  most  different  species,  including  the  so-odled 
Oeellaria ;  secondly,  that  they  correspond  in  mode  of  position 
and  character  to  the  polyp-cells  of  many  of  the  Polyzoa  and  espe- 
cially of  the  Halodactybu  du^hanus,  differing  only  from  the  latter 
in  being  circular,  because  implanted  in  a  more  strongly  developed 
and  highly  organized  connecting  medium  or  tunic  which  is  found 
regularly  separating  each  one  from  its  neighboursfi — ^a  fact  con- 
sistent with  the  higher  degree  of  organization  of  these  animals, 
and  seeming  again  to  point  to  the  singleness  of  the  entirety  of  the 
whole  polypiferous  mass;  thirdly,  but  not  least  importantly,  that  I 
have  since  found  specimens  in  which  the  polyp-skin  is,  through 
the  deposit  of  sulphuret  of  iron  as  already  explained,  well-pre- 
served, in  which  specimens  these  cells  are  seen  marked  with  full 
as  much  distinctness  in  that  polyp-skin  as  in  any  specimen  of 
Halodaciylus  diaphanus  or  of  many  other  recent  polypifers.  On 
Plate  YIII.  fig.  6  is  a  figure  of  this  polyp-skin  in  a  species  in 
which  there  is  considerable  regularity  in  Uie  arrangement  of  the 
poWps. 

The  polyp-cells  are  lodged  in  the  substance  of  the  under-skin, 
extending  in  the  plane  of  its  thickness  the  whole  depth.  They 
lie  at  distances  from  one  another  about  equal,  or  rather  more,  to 
their  own  diameter.     In  the  V.  simplex  their  figure  of  arrange- 

*  It  is  important  to  observe^  as  again  showing  the  absence  of  any  analogy 
with  the  Al^waum^  that  not  in  these  polyp-cells  or  on  any  part  of  the  snr- 
hct  of  any  of  the  Ventriculids  is  there  an^  trace  of  those  stellate  figures 
which  ^stinguish  the  surface  of  the  Aleyonidse,  and  indeed  of  all  the  Aste- 
nnda,  and  traces'of  which  would  necessarily  have  been  preserved  had  they 
or  their  related  ol]rjects  ever  existed. 

f  See  note,  p.  186. 
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ment  has  a  degree  of  reg;alarity  partakiiig  of  the  qumewneial,  a 
figure  80  characteriBtic  of  the  Polyioa.  In  the  convoluted  varie* 
ties  it  is  (perhaps  apparently  only)  less  generally  r^ular. 

What  gave  a  vastly  greater  importance  to  and  safety  in 
on  the  facts  thus  observed,  both  as  to  the  polyp-eeOs  and  the 
moveable  processes,  was  this :  that  I  found  that  each  of  them  was 
only  present  in  certain  cases,  always  absent  in  others ;  and  that 
those  places  where  both  were  always  absent  were  eongtani*. 
Neither  polyp-cell  nor  process  is  ever  found  on  any  part  of  the 
root ;  nor  in  those  varieties  characterised  by  a  head, — ^to  which  I 
have  already  alluded, — ^is  either  ever  found  on  any  part  of  that 
headf.  It  wiU  be  felt  to  be  necessarily  consistent  with  the 
character  which  I  have  shown  to  mark  the  roots  of  the  Ventri- 
culidse  that  neither  polyps  nor  processes  should  be  found  there. 
I  consider  it  to  be  the  characteristic  of  the  head-bearing  Yen- 
triculidee  that  those  heads  are  apohffKmM,  The  polyp-skm  and 
under-skin  are  perfect  on  those  heads,^-exactly  the  same  in  all  re- 
spects, excepting  in  the  entire  absence  of  polyp-cells  and  processes, 
as  the  polyp-skm  and  under-sldn  covering  the  rest  of  the  body. 
The  exammation  of  those  heads  serves  therefore  as  an  important 
test. 

Every  fact  observed  in  less  perfect  specimens  is  consistent  with 
the  important  results  thus  obtained. 

By  a  section  most  happily  made,  I  have  obtained  (PI.  VII. 
fig.  18)  a  transverse  view  of  a  few  polyp-cells  in  flint:(.  The 
section  is  somewhat  oblique,  which  it  is  almost  impossible  in  such 
minute  structure  to  avoid,  and  hence  the  fibres  appear  irregular 
owing  to  those  which  lie  in  really  different  planes  striking  the  eye 
in  the  same  focus.  A  slight  variation  of  the  focus  shovrs  that 
the  under-skin  is  closely  attached  to  the  polyp-skin, — ^rising 
where  it  rises,  depressed  where  it  is  depressed,  Wt  without  any 
distortion.  The  same  variation  shows,  in  perspective,  other  ele- 
vations than  those  most  forward,  lying  beyond  them,  as  faintly 
indicated  in  the  engraving. 

I  conceive  that  the  processes  which  I  have  mentioned,  and 
which  had  been  lost  in  mis  specimen  before  its  envelopment,  had 

•  I  have  loinetiinet  thought  that  I  could  detect  obscure  traces  of  cells  ynder 
the  upper  part  of  a  root  on  the  body  of  the  Ventriculite.  This  would  be 
quite  consistent  with  well-known  phsnomena,  and  I  will  only  refer  to  Milne 
Edwards'  paper,  already  cited,  p.  211,  for  a  very  apt  illustration  of  this 
obliteration  of  cells  and  overgrowth  of  root-fibre.  ^ 

t  The  existence  of  this  head-bearine  group  is  another  strong  evidence  of 
the  unity  and  entirety  of  the  whole  pcuypiferous  masa. 

X  This  section  was  obtained  long  before  I  had  satisfied  myself  of  the  ex- 
istence and  character  of  the  polyp-cells ;  and  it  was  only  when  I  had  satisfied 
myself  of  those  facts  by  other  means  that  I  re-examined  this  spedmen  and 
found  its  entire  consistency  with  those  inferences. 
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their  places  upon  the  more  elevated  parts  seen  in  the  figure.  If 
the  reader  wiU  refer  either  to  an  actual  specimen  of  Hidodactylus 
diaphanui  or  hirauius,  or  to  the  figures  of  the  former  in  Dr.  Farre's 
paper,  pi.  25.  figs.  2  and  3,  he  mil  perceive  that  the  actual  place 
of  protrusion  of  the  polyp  itself  is  not  more  plainly  seen  in  these 
recent  specimens  than  in  the  specimen  which  I  am  describing; 
and  the  peculiar  mode  of  drawing-in  the  body  which  charac- 
terizes this  class  at  once  explains  the  reason  of  this  apparent  ob- 
literation of  the  cell's  mouth.  I  apprehend  that  the  preservation 
of  this  fragment  is  owing  to  the  circumstance  of  its  having  been 
suddenly  torn  from  a  living  animal,  the  portion  of  polypidom 
attached  to  it  having  lost  its  soft  contents  in,  or  soon  after,  the 
rupture,  and  the  torn  fragment  having  thus  become  hermetically 
sealed  up,  according  to  the  process  already  described,  in  solid 
flint.  Such  is  the  actual  condition  in  which  it  is  found,  and  in 
no  other  condition  or  manner  can  I  conceive  it  probable  that  any 
of  the  polyp-skin  itself  would  be  preserved  in  flint*. 

It  will  be  understood  from  what  has  preceded,  that  in  the 
Ventricnlidse  the  entire  exposed  surface,  external  as  well  as  in- 
ternal, except  the  roots  and  the  heads  of  the  head-bearing  species, 
were  covered  with  polyps. 

Another  point  remains  to  be  noticed  in  which  the  Yentriculidse 
are  found  to  agree  with  the  Halodactylus  Mrsuius. 

In  describing  the  Alcyonidium  hirstttum  {Halodactylus  hirsuttts), 
Dr.  Johnston  (p.861)  characterizes  it  as  '' marked  with  numerous 
yellowish  circular  spots  irregularly  disposed  f'  and  informs  us  that 
"  these  yellowish  spots  are  produced  by  clusters  of  ova  lying  im^ 
bedded  in  the  cellular  texture"  The  ovarian  cells  of  the  Yentri- 
culidse might  best  be  briefly  described  in  exactly  the  same  terms ; 
and  this  mode  of  development  of  the  ova  is  another  illustration 
of  the  singleness  and  entirety  of  the  whole  polyp-mass  f*  The 
ovarian  cells  in  the  Yentricuhdse  lie  imbedded  in  the  substance 
of  the  polypidom,  replacing,  where  they  occur,  the  substance  of 

*  It  appears  obviotii  that  from  the  very  nature  of  the  epidermis  it  would 
never  be  likely  to  be  hermetically  sealed  up  like  an  isolated  fibre — since, 
though  incloeed,  there  would  be  communication  between  its  parts,  which, 
over  such  a  continued  extent  of  surface,  would  not  be  likely  to  be  entirely 
destroyed.  Hence,  like  fibre  which  preserved  its  connexion,  it  would  in 
time  decay  away,  and  either  leave  a  hollow  or  be  subsequently  filled  up  by 
calcedony.  See  ante,  p.  85.  The  epidermis  would  readily  separate  after 
death,  ^t  any  fragments  of  it  in  this  state  would  form  but  an  indistin- 
guishable mass  whether  preserved  in  chalk  or  flint. 

t  I  had  prepared  an  extensive  series  of  notes  illustrative  of  the  general 
analogy  between  the  embryolc^  of  the  VentriculidsB  and  that  of  many 
recent  soophytes,  but  I  have  not  embodied  them  above,  fearing  that  it 
would  tend  to  complicate  the  subject  and  distract  attention  from  the  con- 
nected argument  wnich  I  have  endeavoured  to  set  forth  demonstrative  of  the 
affinities  of  the  Yentriculidse. 
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the  central  polypidom,  but  entirely  inclosed,  on  each  Horhee,  by 
the  polyp-slon  (PI.  VIII.  fig.  8.)  Tiieir  charactar  is  the  same  in  all 
yarieties.  No  polyps  or  processes  exist  on  that  part  of  the  polyp* 
skin  which  oyerlies  them.  It  is  perhaps  not  unworthy  to  be 
noticed  that  there  are  generally  found,  on  specimens  having  no 
ovarian  cells,  small  patches,  of  the  same  shape  and  scattered  in 
the  same  way  over  the  surface  as  the  ovarian  cells,  in  which  there 
are  no  polyp-cells.  The  suggestion  naturally  occurs,  whether 
these  are  the  spots  in  which,  at  the  proper  season,  ova  would 
be  developed  ?    The  under-skin  is  entire  in  these  places. 

Sufficient  it  is  hoped  has  been  adduced  to  show  that  the  Ven-^ 
triculidse  must  have  been  soophytes  of  a  yery  high  ordor* ;  that, 
in  point  of  fact,  characters  are  found  in  them  which  belong  only 
to  the  higher  among  the  Polysoa  or  Ascidian  polyps ;  and  that 
those  characters  belong  to  different  groups  among  those  Ascidian 
polyps.  It  has  been  seen  that  the  moveable  processes  found  in 
some  recent  Escharidse  and  a  few  other  forms  were  combined  with 
some  important  characters  found  principally  marked  in  the  recent 
Halodactyhu ;  and  it  is  not  unimportant  to  remark,  that  the  Hah" 
dactybis  is  superior  to  most  other  recent  Polysoa  in  not  being  a 
mere  aggregation  of  distinct  cells,  but  in  having  a  distinct  cen- 
tral polypidomf,  other  than  the  membrane  containing  its  imme- 
diate polyp-cells,  and  other  than  the  remains  of  dead  polyp-oeUs. 
The  central  polypidom  of  the  Halodacfylus  is  composed  of 
a  network,  yery  irregular  however,  which  the  polyps  surround 
on  all  sides.  In  this  it  approaches  the  Ventriculidse,  but  the 
latter  far  exceeded  it  in  the  perfection  of  all  parts  of  that  poly- 
pidom, as  they  obviously  did  also  in  firmness  {  as  well  as  in  regu^ 
larity  and  elegance  of  form.    They  thus  combined  the  characters 

*  I  use  the  language  here  of  thoee  who  include  Esehara  and  FUuira 
among  zoophytes,  if  they  were  true  Ascidians,  the  Ventriculidse  were  true 
Ascidians  also,  only  more  highly  developed. 

t  This  also  marks  Tuhulipora  paiina  very  beautiiblly,  whose  eeneral 
likeness  to  many  Ventricolidfe  has  been  already  noticed.  I  have  round  a 
remarkably  fine  specimen  in  the  London  clay  o^  a  polypifer,  folded  up  alter 
the  manner  of  Eachara  foUaeea^  but  with  a  distinct  and  very  regularly  con- 
structed central  polypidom.  The  species  (f  genus)  is  undescribra.  My  spe- 
cimen is  five  incnes  square  and  four  inches  m  thickness. 

X  It  will  occur  to  the  reader  that  the  security  of  EtekarOf  Flmtra^  Ike.  was 
ensured  either  by  their  parasitic  growth  or  the  calcareous  nature  of  their 
polypidom.  The  Ventriculites  having  neither  of  those  characters,  bad  the 
roecial  provisions  exhibited  in  its  polypidom  to  secure,  still  more  perfectly, 
the  same  objects,  while  the  separate  and  peculiar  nature  of  its  root  gave  to 
its  polypiferous  surface  a  wider  range  and  sphere  than  either  Etckora  or 
Fluttra  enjoy — a  not  unimportant  point  In  these  very  facts  the  higher 
rank  of  the  Ventriculite  seems  indicated.  In  this  case,  as  in  those,  the  se- 
curity of  the  polyps  was  the  object  of  the  polypidom.  The  more  elaborals 
the  provision  for  securing  any  end,  the  higher  that  end  must  be  conceived  to 
be,  mr  nature  never  wastes  or  squanders  Tier  resources. 
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of  different  members  of  the  highest  orders  of  recent  zoophytes 
with  the  addition  of  other  and  very  important  characters  present 
in  none  of  the  latter.  And  those  characters  are  peculiarly  in- 
teresting as  leading  perhaps  to  some  settlement  of  the  long-moot 
question  both  as  to  the  nature  and  mode  of  growth  of  polypi- 
doms*.  Let  the  beautiful  and  delicate  tissue  of  the  central  po- 
lypidom — ^its  entire  separation  and  distinctness  *both  from  the 
substance  and  structure  of  the  root — its  investing  under-skin  still 
again  differing  in  structure— -be  considered^  and  it  must  be  per- 
fectly obvious  that  the  polypidom  of  the  Yentriculidse  was  no 
transudation  or  excretion  from  the  body  of  the  polyps;  and  it 
will  surely  be  no  less  evident  that  it  owed  its  origin  to  no  mere 
vegetative  principle.  In  addition  to  the  peculiar  character  and 
beautifully  regular  structure  of  the  whole  mass^  pervaded  as  it  is 
with  one  aspect  of  admirable  unityf,  let  the  special  adaptations 
of  each  part^  as  already  pointed  out^  to  subserve  the  ends  of  the 

E reservation  and  safety  of  the  whole  and  of  each  individual  polyp 
e  considered ;  and  can  the  conclusion  be  resisted^  that  the  entire 
creature^  the  whole  polypidom  with  its  whole  array  of  polyps^ 
formed  one  peculiar  and  highly  organized  animal^  many-headed 
or  rather  with  many  separate  special  organs  of  nutrition  un- 
doubtedly, but  still  a  unity,  an  entire  animal,  of  which  the  poly- 
pidom was  one  constituent  and  essential  part,  which  can  no  more 
be  properly  considered  without  reference  to  its  polyps,  or  its 
polyps  without  reference  to  it,  than  can  the  bones  of  a  manmial 
DC  considered  without  reference  to  its  soft  parts^  or  the  soft  parts 
without  reference  to  the  bones  f 

*  An  apparent  inconsistency  is  found  on  this  point  in  Dr.  Johnston's 
valuahle  work,  the  Asteroida  being  described  in  terms  exactly  opposite  on 
pp.  140  and  255. 

t  In  all  the  observations  as  to  the  unity  and  entirety  of  the  polvpiferous 
mass,  the  whole  groups  of  Eschara,  Fltutra^  8tc.  are  necessarily  included. 
It  maybe  matter  of  discussion  whether  the  individual  polyps  of  these  are  not 
separately  true  Ascidians.  There  can  be  no  question,  at  any  rate,  that  it  is 
apart  of  the  necessity  of  their  nature  to  exist  alwayt  grouped  thus,  and  in- 
separably united  by  an  organized  medium.  That  organixed  medium  ig 
clearly  therefore  necessary  for  the  safety  and  security  isnd  existence  of  each 
polyp;  and  whether  we  look  at  the  mass  of  an  Eschara  foliaeea  or  of  a 
F.  simplex,  the  argument  is  the  same.  That  organized  medium  being  thua 
necessary  for  the  safety,  security,  and  existence  of  each  individual  polyp,  or, 
if  yon  please,  Ascidian,  the  more  perfect  the  provision  in  it  for  that  mdi vi- 
dua! safety  and  security— and  therefore  for  the  fulfilment  of  the  ends  of  the 
individual  existence— -the  higher  must  be  the  rank  of  the  creature,  whether 
looked  at  as  one  entirety  or  as  an  aggregation  of  individuals.  What  those 
pnyriaiona  are  in  the  Ventriculidse  has  been  seen.  The  octahedral  structure 
ts  a  special  and  elsewhere  unapproached  provision  for  the  security  of  iJha 
mdhidual  polyps  (or  Ascidians). 

[To  be  continued.] 


192  Zoological  Society. 


PROCEEDINGS  OF  LEARNED  SOCIETIES. 

ZOOLOGICAL  80CIBTY. 

May  25,  1847. — Harpur  Gamble,  Esq.,  M.D.,  in  the  Chair. 
The  following  commuoicatioiis  were  made  to  the  Meeting : — 

1.  NOTB  ON  THE  BARLT  GBVBEATITB  POWBR  OF  THB  Gh>AT.    Bt  JoHN 

Datt,  M.D..  F.R.S.,  Inspbctor-Gbnbrai.  of  Abmt  HosprrALs. 

In  the  young  salmon,  the  par,  we  have  the  remarkable  example, 
now  well-authenticated,  of  the  precocious  development  of  the  testes 
with  functional  activity.  What  I  have  witnessed  in  the  young  male 
goat  in  this  island  (Barbadoes)  as  regards  its  generative  power,  is 
hardly,  it  appears  to  me,  less  remarkable.  I  shall  briefly  notice  the 
few  circumstances  which  have  come  to  my  knowledge  illustrating  it ; 
«uch  as  I  can  state  with  certainty  as  facts. 

On  the  2nd  of  May,  1846,  a  goat  which  belongs  to  me  gave  birth 
to  two  kids,  a  male  and  a  female.  When  less  than  a  month  old,  the 
former  exhibited  strongly  the  sexual  propensity.  When  about  five 
weeks  old,  the  penis  was  protruded  in  his  attempts  to  copulate.  When 
four  months  old  the  mother  was  in  heat,  and  was  then  covered  and 
impregnated  by  her  offspring.  Five  months  after,  viz.  on  the  2nd  of 
February,  1847,  she  gave  birth  to  four  kids — ^three  females,  one  male, 
all  of  the  usual  size  and  vigorous.  On  the  10th  of  February  I  had 
the  male  kid  castrated :  each  testis  was  about  the  size  of  a  French 
bean.  A  little  transparent  fluid  was  obtained  from  the  vas  deferens, 
which  under  the  microscope,  viewed  with  a  high  power,  exhibited 
some  granules,  a  few  fine  fibres,  and  one  that  had  the  appearance  of 
a  pretty  well-formed  spermatozoon.  The  fluid  procured  from  the  in- 
cised substance  of  the  testis  contained  many  blood- corpuscles,  some 
dark  granules  and  a  few  small  spermatozoa ;  these  were  best  seen 
alter  having  been  dried  on  the  glass  support. 

The  young  female  received  the  male  shortly  after  the  mother,  but 
was  not  then  impregnated. 

It  is  said  here  that  the  goat  breeds  at  six  months  old.  It  is  also 
said  that  both  male  and  female  are  two  years  in  attaining  their  full 


The  goat  of  Barbadoes  appears  to  resemble  in  every  respect  the 
common  goat  of  Europe,  from  whence  it  is  supposed  to  have  been 
originally  brought. 

The  precocity  of  the  young  male,  as  I  have  described  it,  and  of 
the  effect  of  which  in  its  generative  power  there  can  be  no  doubt,  as 
the  fenxale  had  access  to  no  other  male,  is  here  not  considered  extra- 
ordinary^  Whether  the  same  function  at  so  early  an  age  is  exer- 
cised in  a  cooler  climate,  I  am  ignorant.  Should  it  be  found  to  be 
so  exercised,  it  may  perhaps  be  considered  a  provision  of  nature  to 
secure  the  preservation  of  the  species,  endangered  by  the  localities 
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the  animal  in  its  wild  state  inhabits  amongst  predpitous  rocks,  sub- 
ject to  the  attacks  of  birds  and  beasts  of  prey.  In  accordance  with 
this  idea  I  may  remark,  that  the  young  pair  of  kids  when  five  weeks 
old,  when  they  began  to  eat  grass  freely,  kept  constantly  together, 
and  were  more  frequently  absent  from  than  with  the  mother.  The 
colostrum  and  the  milk  of  the  goat,  I  may  add,  containing  an  un- 
usual projportion  of  nutritive  matter,  as  indicated  by  their  specific 
gravity,  may  also  be  considered  in  accordance  with  this  idea.  The 
colostrum  first  drawn,  I  have  found  of  the  high  specific  gravity  1088 ; 
it  coagulated  at  about  170^.  The  milk  drawn  the  following  day  was 
of  the  specific  gravity  1041 ;  it  formed  a  soft  coagulum  at  about  182°, 
and  a  firm  one  at  about  190°.  llie  milk  drawn  two  days  later 
was  of  specific  gravity  10343.  After  this  it  underwent  very  little 
diange ;  some  drawn  a  week  after  was  of  specific  gravity  10333,  and 
some  drawn  three  weeks  later  was  of'the  same  specific  gravity. 
BariMdoes,  April  15th,  1847. 

2.  Dbscrxptions  of  somb  New  Genbba  and  Sfecibs  of  Astb- 
jUADiB.     Bt  Johk  Edward  Gbat,  Esq.,  F.R.S.  etc. 

In  the  '  Annals  and  Magazine  of  Natural  History  *  for  November 
1840  I  published  a  monograph  of  the  species  of  this  group  then 
known  to  me,  and  divided  them  into  five  families  and  several  genera ; 
since  that  time  the  British  Museum  has  received  numerous  speci- 
mens further  illustrative  of  those  which  we  then  possessed,  and  many 
other  specimens,  several  of  which  are  the  types  of  new  genera.  Some 
of  these  I  shall  proceed  to  describe  in  the  following  communication, 
intending  on  a  future  occasion  to  send  the  remainder. 

I  may  remark,  that  for  several  years  before  the  publication  of  that 
paper,  I  had  been  engaged  in  the  study  of  these  animals,  with  the 
intentioxi  of  publishing  an  illustrated  monograph  of  the  order.  The 
preparation  of  the  plates  has  occupied  many  years,  but  I  hope  it  is 
now  in  the  course  of  fulfilment. 

In  the  same  year  in  which  I  published  my  paper.  Professors  J. 
MuUer  and  D.  Troschel  read  at  the  Berlin  Academy  a  paper  on  the 
same  subject,  and  in  1842  they  published  a  4 to  work,  with  the  de- 
scription of  various  species. 

M.  MiiUer  has  there  reduced  the  number  of  genera  to  eighteen, 
and  for  these  has  most  unnecessarily  changed  the  generic  names, 
much  to  the  confusion  of  the  science.  I  do  not  know  why  the 
Siellonia  of  Forbes  is  not  to  be  used  for  Asterias  glacialis  and  its 
allies.  If  the  generic  name  of  Asterias  is  to  be  erased  from  the  list, 
I  do  not  see  in  what  respect  Asterocanthion  is  preferable  to  either  of 
these  names,  or  why  he  rejects  Link's  name  of  Pentaceros  for  Ore- 
aster  (he  says  Guvier  has  used  Pentaceros  for  a  genus  of  fish,  but  I 
do  not  find  this  name  in  any  of  Cuvier's  works ;  and  if  it  had  been 
so  used.  Link  has  the  priority  over  Guvier),  or  why  Astrogonium  is 
preferable  to  Goniaster,  or  Asteropsis  to  Gymnasteria, 

The  Star-fish  have  generally  been  described  as  having  no  vent. 
Golonel  Sabine,  in  figuring  Asterias  poiaris,  represented  a  projecting 

Ann.  4r  Maff.  N,  Hist,   Vol,  xx.  14 
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tube  near  the  middle  of  the  back,  and  Professor  MiiUer  in  lus  '  Sy- 
stem '  uses  the  presence  or  absence  of  this  tube,  which  he  regards 
as  a  vent,  as  a  character  to  separate  the  class  into  two  divisions ;  bat 
I  think  his  table  of  genera  shows  that  this  division  can  scarcely  be 
considered  as  natural,  for  he  has  been  obliged  to  separate  species  of 
Astropecten  from  their  allies,  and  to  place  them,  on  this  single  cha- 
racter, in  another  division  of  the  fainily.  Secondly,  it  is  very  diffi- 
cult to  observe  the  presence  or  absence  of  this  part,  especially  in 
Astropecten,  on  account  of  the  paxUli,  and  some  species,  which  are 
said  to  be  without  it,  may  have  it ;  for  it  is  to  be  observed,  that  Muller 
and  Troschel  place  the  genus  in  which  Sabine  first  observed  the 
vent,  in  the  family  characterized  as  not  having  one. 

I  must  consider  their  work  as  a  retrograde  movement,  after  the 
publication  of  my  paper,  which  they  quote ;  for  though  they  might 
not  adopt  the  genera,  yet  it  cannot  but  be  allowed,  that  what  I  have 
considered  as  genera  are  natural  groups ;  and  it  would  have  facilitated 
the  making  out  of  the  species  they  have  described,  if  they  had  used 
them  as  sections ;  they  have  done  so  in  a  few  instances  (thus  after 
the  publication  of  their  paper  they  have  divided  the  genus  Goniaiter 
into  two,  adopting  my  sections  as  their  genera ;  but  as  in  the  case  of 
Asterias,  because  they  have  divided  it,  Qiej  blot  the  names  from  the 
system) ;  thus  their  first  section  of  OphitUaster  is  the  same  as  my 
genus,  and  their  second  is  my  genus  LiMa,  and  the  second  section 
of  AsterQcaiUMon  appears  to  be  my  Toma. 

It  has  always  appeared  to  me,  that  the  great  advantage  of  dividing 
the  species  into  small  groups  (let  us  call  them  genera  or  sections, 
as  we  may)  is,  that  it  enables  one  more  accurately  to  determine  and 
neatly  describe  and  distinguish  the  species,  and  prevents  the  neces- 
sity in  each  description  of  repeating  what  has  been  given  as  the 
character  of  the  group,  as  is  the  case  in  the  system  of  Star-fish. 

Lastly.  I  suspect  that  had  M.  Muller  had  the  opportunity  of 
examining  and  comparing  the  number  of  specimens  of  this  genus  to 
be  found  in  English  collections,  he  would  have  come  to  the  same 
conclusion  as  I  have  done  with  regard  to  tlie  distinctness  of  several 
species  which  in  the  work  above  referred  to  he  has  regarded  as  mere 
synonyma  of  some  well-known  species.  At  the  same  time  it  is  re- 
markable that  it  should  not  occur  to  M.  Muller,  that  when  the  spe- 
cimens on  which  a  certain  number  of  species  have  been  established 
are  contained  in  a  single  collection,  and  divided  into  minute  groups* 
and  arranged  side  by  side,  it  is  not  so  easy  to  make  mistakes  in  this 
particular  as  when  the  materials  are  to  be  collected  from  various 
scattered  museums ;  as  the  differences  and  the  similarities  are  then 
more  easily  to  be  seen,  and  any  errors  which  may  have  been  made, 
more  easily  discovered. 

Thus  I  am  convinced,  if  he  had  seen  the  series  of  specimens  of 
ABterias  Helianthus  and  Cumingii,  and  A,  muUiradiata,  which  have 
passed  through  my  hands,  and  the  selection  of  them  in  the  Museum 
collection,  it  is  quite  impossible  that  he  could  have  confounded  them 
into  a  single  species.  The  same  may  be  observed  with  regard  to 
Ifinkia  Typ^s,  L.  Brownii^  L.  bifasciatua  and  L.  uni/asciatw ;  with 
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Asterima  gibbosa  and  A.  Burtonii;  with  Pentaceroa  grandis,  P,  gibbus 
and  P.  retiadatus ;  with  P.  tvrritus  and  P.  Franklinii,  &c.  &c. 

CuLciTA,  Agassiz. 

This  genus  chiefly  differs  from  Randasia  and  Pentaceros  in  having 
no  upper  series  of  marginal  ossicides.  It  agrees  with  Randasia  in  the 
back  being  nearly  flat. 

CULCITA  SCHMIDBLIANA. 

A.  Schmideliana,  Reti,  Dis, ;  SchnudeVs  Naturf.  xvi.  1. 1.  good. 
A.  discoidea.  Lam, 

Body  subcircular,  flat  above  when  dry  (very  convex  subglobose 
when  alive),  llie  back  coriaceous,  without  any  apparent  reticula- 
tions, covered  with  scattered,  small,  conical  spines.  The  oral  sur- 
face rather  convex  (when  dry),  closely  and  minutely  granular,  and 
with  larger  conical  tubercles;  those  near  the  ambulacra  and  oral 
angles  much  the  largest  and  ovate. 

Jnhab. ? 

There  are  distinct  indications  of  the  lower  marginal  ossicules  in  this 
species,  but  they  and  the  ossicules  of  the  oral  surface  are  not  suffi- 
ciently large  and  close  to  force  the  dry  specimen  to  assume  the  pen- 
tangular form  of  the  following  species. 

CUICITA  PENTANOULARIS. 

Body  pentangular ;  back  flat  when  dry,  convex  beneath,  minutely 
and  closely  granulated ;  back  with  obscure  reticulations,  the  reticu- 
lations armed  with  small  conical  tubercles ;  the  interspaces  closely 
and  minutely  porous,  llie  oral  surface  protected  with  distinct  well- 
.  defined  ossicules,  defining  the  lower  edge  of  the  margin,  covered  with 
dose  and  minute  granules  and  larger  round-topped  tubercles,  those 
near  the  ambulacra  and  the  oral  angles  being  largest  and  highest. 
Inhab.  Reef  of  Oomaga. 

This  species  is  very  distinct  froYn  the  former,  and  forms  the  pas- 
sage to  the  genu^  Randasia,  but  there  is  a  series  of  concave,  minutely 
porous  spaces  in  place  of  the  upper  marginal  plates. 

Randasia,  Gray. 

Body  pentagonal,  depressed,  minutely  granular ;  back  nearly  flat, 
minutely  granular,  reticulated ;  reticulations  rather  tubercular,  inter- 
spaces sunken  (when  dry)  and  covered  with  very  minute  close  per- 
forations.    Dorsal  tubercles  roundish,  single,  subcentral.     Margins 
furnished  with  an  upper  and  lower  series  of  oblong  ossicules,  the 
upper  one  narrower  internally,  with  a  central  series  of  tubercles,  the 
lower  ones  oblong,  close  together  and  convex.     The  oral  surface 
protected  by  close,  regular,  squarish,  convex  ossicules,  covered  with 
short  crowded  granules.     The  ambulacra!  spines  in  rounded  groups ; 
the  series  of  tubercles  nearest  the  ambulacra  larger,  crowded,  and 
placed  in  groups  of  three  or  five,  and  those  in  the  oral  angles  largest 
and  flat-topped. 
This  genus  differs  from  Pentaceros  in  the  back  being  flat,  elevated, 

14* 
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and  not  angular;  it  ia  in  several  respectB  intennediate  between 
Culcittt  and  Pentaceros. 

Randasia  orakulata,  n.  a. 

Body  five-eided ;  back  minutely  granular,  with  roundish  convex 
subcorneal  tubercles  in  the  reticulations  ;  the  marginal  plates  four- 
teen on  each  side,  the  upper  ones  with  a  central  series  of  tubercles. ' 

Inhab.  Reefs  of  Attagor,  Torres  Straits. 

There  are  two  specimens  of  this  species  in  the  British  Museum, 
one  in  a  very  bad  state. 

Ram  D ASIA  SFINULOSA,  n.  8. 

Body  five-sided;  back  and  upper  marginal  plates  covered  with 
numerous  small,  conical,  acute  spines,  without  any  larger  tubercles ; 
the  upper  marginal  plates  indistinct. 

Inhab. ? 

This  species  is  very  like  the  former  in  shape,  size  and  appearance, 
but  is  very  easily  known  from  it  by  the  numerous  mobile  acute  spines 
with  which  the  back  and  upper  part  of  the  margin  are  covered,  ap- 
pearing to  take  the  places  of  the  small  granulations,  and  by  the 
absence  of  the  tubercles  on  the  elevated  ribs  of  the  back. 

ASTBBODISCUS. 

Body  pentagonal,  coriaceous,  depressed,  covered  with  numerous 
close,  flat-topped,  unequal,  small  tubercles ;  back  convex ;  dorsal  wart 
roundish,  subcentral ;  arms  short,  rounded,  with  a  pair  of  large  con- 
vex kidney- shaped  ossicules  on  each  side  of  the  tip  above.  Margin 
simple,  rounded,  beneath  concave ;  ambulacra  with  a  series  of  short 
linear  spines,  placed  in  groups  of  four  or  five,  each  group  on  a  separate 
ossicule,  and  with  two  series  of  larger,  blunt,  club-shaped  spines  on 
the  outside  of  the  ambulacral  spines.  The  young  specimens  have 
indistinct  inferior  marginal  ossicules. 

ASTBROOISCUS  BLBGANS. 

Pale  brown  when  dry ;  tubercles  of  the  back  unequal,  the  larger 
ones  truncated,  those  nearest  the  mouth  on  the  underside  larger, 
club-shaped,  rather  crowded. 

Inhab. ?     Brit.  Mus. 

Pbntacbbos  obanulosus. 

Five-rayed ;  rays  as  long  as  the  diameter  of  the  disc,  rounded  at 
the  tip.  Back  rather  convex.  Ossicules  convex,  rounded,  all  covered 
with  close  rounded  granules,  the  two  or  three  central  ones  on  the 
top  of  each  ossicule  being  larger,  those  on  the  middle  of  the  back 
largest  and  subtubercular.   The  marginal  ossicules  convex,  rounded. 

Inhab.  Western  Australia. 

Young  ?  Arms  more  slender,  and  the  lower  marginal  ossicules 
near  the  tip  of  the  arm  each  with  a  group  of  two  or  three  spines, 
the  one  nearest  the  tip  largest. 

The  dorsal  surface  of  this  species  is  furnished  with  abundance  of 
pedicellaria,  one  arising  from  each  hole  between  the  ossicules. 
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Stbllastbb  Incbi. 

Purplish,  minutely  granular ;  back  with  scattered,  conical,  convex 
tubercles,  those  down  the  centre  of  the  arm  largest.  The  lower 
marginal  plates  are  flattish. 

Inhab.  North  Australia. 

This  species  is  very  like  SteUaster  Childreni,  Gray,  Ann.  and  Mag. 
Nat.  Hist.  1840,  278;  Miiller,  Aster.  62.  128.  t.  4.  f.  3;  Asterias 
equestria,  Retzius,  Diss.  12 ;  but  it  is  purplish  when  dry ;  the  back 
18  tubercular;  the  whole  surface  is  minutely  granular;  while  the 
Japanese  species  is  always  white,  the  back  smooth,  and  the  granules 
of  the  surface  are  so  minute  and  thin  that  they  are  very  easily  eroded, 
and  the  lower  marginal  plates  are  more  convex  and  the  central  ones 
much  larger  than  fiie  others. 

Stellasteb  Belchbri. 

Back  convex,  with  two  or  three  large  conical  tubercles  on  the  line 
extending  to  the  centre  of  the  arms.  Arms  slender^  tapering,  rather 
longer  than  the  diameter  of  the  disc. 

Inhab.  Amboina  or  New  Guinea. 

This  species  is  intermediate  between  S.  Childreni  and  S.  Incei, 
having  the  white  colour  and  the  slender  arms  of  the  former,  and  the 
convex  back  and  tubercles  of  the  latter,  but  the  tubercles  are  larger 
and  fewer,  and  the  arms  are  more  slender,  having  only  a  single 
series  of  plates  between  the  marginal  ones. 

There  are  two  specimens  in  spirits  and  one  dry,  in  the  British 
Museum  collection. 

Callidbbha. 

Body  flat,  five-sided,  rays  rather  elongated ;  attenuated  end  only 
formed  of  the  marginal  plates.  Ossicules  all  minutely  granulated ; 
the  dorsal  ossicules  flat- tipped,  six-sided, some  with  a  larger,  globular, 
central  tubercle-like  granule.  The  marginal  ossicules  broad,  gradually 
becoming  smaller  near  the  tip,  short- edged,  minutely  granular,  those 
of  the  upper  and  lower  series  alternating ;  the  edge  of  the  upper 
ones  with  some  indistinct  spines  on  the  margin,  the  lower  ones  with 
scattered  mobUe  spines  on  the  oral  surface.  The  ossicules  of  the  oral 
surfiEu^  three-,  four-,  or  six-sided,  granular,  with  one  (rarely  two) 
central,  compressed,  acute,  mobile  spines.  The  ambulacral  spines  very 
small,  close,  fourteen  or  sixteen  on  each  ossicule,  forming  a  rounder 
group,  with  two  or  three  series  of  large,  scattered,  mobile,  acute 
spines  on  the  outer  side. 

This  genus  resembles  Stellaster^  but  differs  from  it  in  the  oral 
surface  being  furnished  with  scattered  spines. 

There  is  a  fossil  species  very  like  the  one  here  described  found  in 
the  chalk,  and  figured  in  Mr.  Dixon's  work  on  the  fossils  of  Wor- 
thing, which  I  propose  to  call  Calliderma  Dixonii.  There  are  pro- 
bably several  other  fossil  species  from  the  same  locality ;  they  have 
been  referred  to  the  genus  Tosia,  but  the  ossicules  are  granular  and 
the  oral  surfiEuse  spinose. 
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Calliorkm A  Emma. 

Flat,  pentangular*  the  sides  concaye,  the  anns  elcmgated,  prodaeed, 
tapering  to  a  fine  point,  about  two-thirds  the  length  of  the  diameter 
of  the  disc.  The  dorsal  ossicules  six-sided,  regular,  fiat-topped, 
covered  with  minute  roundish  granules ;  the  central  granules  of  the 
central  ossicules  and  those  down  the  centre  of  the  arms  larger, 
globular,  tubercular-like.  The  margin  sharp-edged,  concave  in  the 
centre ;  the  ossicules  of  the  upper  and  lower  series  alternating,  mi- 
nutely granular,  with  one  or  two  larger  subspinose  granules  on  the 
middle  of  the  upper  margin.  Marginal  ossicules  about  fifty  on  each 
surface  on  each  side,  the  lower  series  with  scattered,  acute,  com- 
pressed  spines  on  their  oral  side. 

The  ossicules  of  the  oral  side  four-  or  six-sided,  rather  irregular, 
minutely  granular,  each  armed  with  a  central,  compressed,  acute, 
mobile  spine. 

Inhab. ? 

This  species  most  nearly  resembles  a  fossil  found  in  the  chalk, 
which  has  hitherto  been  referred  to  the  genus  T\ma,  and  fig^ured  in 
Mr.  Dixon's  forthcoming  work  on  the  fossils  of  Worthing. 

I  have  named  this  fine  species  in  compliment  to  my  daughter 
Mrs.  J.  P.  G.  Smith,  who  before  her  marriage  commenced  a  series 
of  plates  to  illustrate  a  monograph  of  this  genus. 

Amthxnxa. 

This  genus  may  be  divided  into  two  sections,  one  having  a  very 
large  two-lipped  pore  on  each  ossiculus  of  the  oral  surface ;  the 
back  netted  and  chaffy,  as  in  ^4.  chinensis  and  the  following  new 
species. 

Akthbnba  tubbrcxtlosa. 

Back  obscurely  netted,  rather  chafiy,  with  scattered,  long,  flat- 
backed  tubercles.  Marginal  ossicules  with  some  moderate  g^ranules, 
the  upper  ossicules  with  one  or  more  large  flat-topped  tubercles  on 
their  upper  part. 

Inhab.  Port  Essington. 

This  species  is  very  like  Anthenea  chinensis,  (hay  (Asterias  pen- 
tagoHula,  Lam.  ?),  but  diflFera  from  it  in  being  more  convex  and  netted 
and  more  distinctly  tubercular,  and  in  the  upper  marginal  tessera 
being  armed  with  tubercles. 

like  the  Chinese  species,  all  the  ossicules,  both  marginal  and  discal, 
of  the  oral  surfiace,  are  furnished  with  large,  elongated,  two-lipped 
pores. 

The  second  section  contains  the  following  species,  which  have  one 
or  more  small  two-lipped  pores  on  some  of  the  ossicules  of  the  oral 
surfiioe ;  the  back  subtubercular,  and  the  ossicules  all  covered  with 
arge  roundish  granules. 

Antbbnba  obamvlifbra. 
Both  surfaces  coTered  with  small  roundish  granules,  the  back  with 
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rather  convex  ossicules ;  the  arms  as  long  as  the  diameter  of  the 
body ;  back  with  one  or  two  scattered  tubercles. 

Var.  Back  with  a  blunt  tubercle  on  the  centre  of  each  of  the  ossi- 
cules  of  the  middle  of  the  back. 

Inhab. ? 

This  species  is  easily  known  from  the  former  by  the  smaller  gra- 
nules on  the  surface,  the  length  of  the  aims,  and  the  small  size  of  the 
two->lipped  pores ;  those  of  the  dorsal  sur&ce  are  very  minute. 

HOSIA  SPINULOSA. 

Body  flat,  pentagonal,  sides  concave  ;  arms  not  half  the  length  of 
the  diameter  of  the  body ;  ossicules  large,  subequal,  six-sided,  very 
minutely  granular.  Marginal  ossicules  -ff  on  each  side,  convex, 
deeply  separated  from  each  other  with  a  series  of  two  or  three  small, 
acute,  spine-like  tubercles  in  the  centre  of  each.  The  ossicules  of  the 
oral  suiJBeuse  flat,  minutely  granular,  witli  small  two-lipped  pores. 

Inhab.  Indian  Ocean ;  Philippines. 

This  species  nearly  resembles  the  shape  of  Tosia  auatralis,  but  is  at 
once  known  from  that  species  by  the  granular  ossicules,  the  spines  on 
the  margin,  and  the  two-lipped  pores  beneath ;  it  differs  from  Hosia 
fave$eens  in  its  being  five-sided  instead  of  five-armed,  and  in  having 
no  spines  on  the  middle  of  the  back. 

AsTBOGONiuM  (restricted). 

Body  pentangular,  flat  above  and  below.  Back  and  oral  surface 
protected  by  triangular  ossicules,  each  covered  with  numerous  erect, 
cylindrical,  truncated  tubercles  or  granules,  those  of  the  oral  surface 
longest.  Margin  strengthened  with  regular,  oblong,  four-sided  ossi- 
cules, covered  with  sma^  regular  granules,  except  on  the  most  con- 
vex part  of  their  centres,  those  of  Uie  upper  and  lower  series  opposite 
each  other.  Dorsal  wart  single.  Ambulacra  with  cylindrical  trun- 
cated spines,  in  groups  of  four  on  each  ossiculus  of  equal  size,  not 
forming  a  rounded  group,  and  with  a  series  of  similar,  rather  larger 
spines  on  their  side,  and  a  series  of  small  ossicules  with  terminal 
granules  on  their  outer  sides.     Bilabiate  slits  are  on  either  surface. 

Messrs.  Miiller  and  Troschel  have  proposed  a  genus  under  this 
name,  which  I  have  here  restricted  to  smaller  limits,  to  more  accurately 
distinguish  the  species.  I  have  described  all  we  have  in  the  Museum. 

A.  Body  fiat,  fivC'Sided;  granules  short ;  ossicules  fiat'topped,  not 

tubercled. 

AsTBOOONxuM  ORANULARis.    Astcrias  gprauularis,  Retz,  Dis. ; 

MUller,  Zool.  Dm.  t.  92.  f.  1. 

Pentagonal,  sides  rather  concave.  Back  bright  crimson ;  oral  sur- 
face yellowish ;  marginal  ossicules  oblong,  \^  on  each  side,  rather 
convex,  covered,  except  at  the  most  convex  part  of  the  upper  and 
lower  surface,  with  very  minute  granules.  Dorsal  ossicules  hexa- 
gonal, flat-topped,  with  short  flat-topped  granules ;  ossicules  of  oral 
sor&ce  similar,  but  granules  longer. 

Inhab.  North  Sea.     British  Museum. 
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This  species  is  very  like  Tbna  mutralis^  but  is  at  onoe  known 
from  it  by  the  granules  covering  the  greater  part  of  the  wuhee  of 
the  marginal  ussicules. 

ASTROOONIUM  MILXAaa. 

Flat,  dark  red,  pentangular ;  rays  rounded  at  the  end,  about  one- 
third  the  length  d  the  diameter  of  the  disc.  Margin  rounded,  ooai- 
cules  f §  or  f|  on  each  side,  covered  with  uniform,  doee  granules. 
Dorsal  oseicules  rather  convex,  covered  with  uniform  granules. 

Inhab.  New  Zealand. 

Like  A,  gramtlaris  in  form,  but  the  margin  is  round,  and  the  mar- 
g^inal  plates  are  more  numerous. 

AsTaOOONIUM  INAQUALJE. 

Pentagonal,  sides  rather  concave.  Arms  acute.  Dorsal  ossicules 
rather  convex,  covered  with  small  roundish  granules.  Marginal 
ossicules  f  on  each  side,  the  two  central  ones  small,  narrow ;  four 
others  large,  convex,  the  two  at  the  tip  very  small. 

Inhab.  New  Guinea  ?  or  Amboina  ?     Capt.  Sir  £.  Belch^. 

B.  Back  rather  convex,  the  marginal  and  dorsal  ossicules  with  a  small 

central  convexity  or  rounded  tubercle  ;  the  granules  of  the  oral 
surface  rather  elongate,  rounded, 

ASTBOOONIUIC  TUBSaCU LATUM. 

Body  pentangular,  sides  concave ;  arms  rather  produced,  acute, 
tapering ;  the  ossicules  of  the  dorsal  surface,  of  the  upper  and  lower 
marginal  scries,  each  furnished  with  a  small,  central,  rounded  tu- 
bercle. Marginal  ossicules  |-|  on  each  side,  the  dorsal  tubercles 
on  the  middle  of  the  back  and  down  the  centre  of  each  arm  rather 
larger. 

Inhab.  Port  Natal. 

C.  Body  flat ;  ossicules  of  the  dorsal,  marginal  and  oral  surface  en- 

tirely covered  with  rather  elongated  uniform  granules  ;  marginal 
ossicules  small,  erect,  rounded  above, 

ASTEOOONIUM  PAXILLOSUM. 

Blackish  (perhaps  discoloured).  Pentagonal,  flat.  Arm  nearly  as 
long  as  diameter  of  disc,  rounded  at  the  end.  All  the  ossicules  of 
the  back,  edge,  and  oral  surface*  covered  with  regular,  uniform, 
rather  long,  erect  granules,  forming  a  level  surface ;  granules  of  the 
oral  surface  longest.  The  marginal  ossicules  narrow,  erect,  rounded 
above.     Ambulacral  spines  elongate. 

Inhab.  Port  Essington. 

This  species,  firom  the  length  of  the  granules,  passes  towards  the 
Astropectens,  the  elongated  tubercles  having  much  the  appearance  of 
those  which  are  called  paxilU  in  that  genus. 

PsifTAGONASTSa  DuBBNI. 

Body  flat,  five-rayed ;  rays  two-thirds  the  length  of  the  diameter 
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of  the  disc,  rounded  at  the  end ;  ossicolea  all  convex,  rounded.  Mar* 
ginal  oeaicules  \%,  laige»  round,  those  near  the  end  of  the  arms  lai^geat 
and  moBt  convex. 

Inhab.  W.  Australia. 

This  species  diffexB  from  P.  pulckellus  in  the  marginal  ossicnles 
heing  more  equal,  and  in  the  arms  being  much  longer  and  more 
slender.  The  ossicules  of  the  dorsal  disc  are  unequal  in  size  and 
rather  irregularly  formed ;  those  near  the  margin  on  the  middle  of  the 
aides  are  oblong  and  narrow,  those  of  the  oral  sur£u%  are  more  re- 
gular and  not  so  convex,  those  near  the  angles  of  the  mouth  being 
Uie  largest  and  subtriangular. 

I  have  named  this  beautiful  species  in  memory  (I  regret  to  say)  of 
M.  W.  Von  DUben,  who  has  lately  published  a  very  admirable  paper 
on  the  northern  species  of  this  ftEimily. 

TosiA,  Gray. 

The  granules  between  the  ossicules  are  deficient  in  the  dead  and 
washed  specimens.  It  has  been  thought  that  the  fossil  species  found 
in  the  chidk  belonged  to  this  genus,  but  the  surface  of  the  ossicules 
of  most  of  the  specimens  I  have  seen  show,  from  the  scan  with  which 
their  surface  is  covered,  that  they  were  covered  with  granides,  there- 
fore they  rather  belong  to  the.  restricted  genus  Astrogonium. 

In  some  species  of  this  genus  the  ossicules  of  the  oral  disc  are  more 
or  less  entirely  covered  with  crowded,  flat -topped  granules, 

ToSIA  ORANDIS. 

Dorsal  ossicules  very  unequal,  flat-topped.  Marginal  ossicules 
i^  or  -f-l^  on  each  side,  rather  convex  ;  the  ossicules  of  the  oral  sur- 
hce  are  furnished  with  two  or  three  rows  of  crowded  granules,  and 
those  near  the  ambulacra  are  most  covered. 

Inhab.  Western  Australia. 

Link,  under  the  name  of  P.  regularis,  t.  13.  f.  22,  23,  copied 
(B.  M.  t.  96.  and  Seba,  iii.  t.  8.  f.  4)  a  species  like  the  above,  but  it 
has  only  ten  marginal  plates.  Midler,  who  thought  he  examined 
link's  specimen  at  Leipsic,  describes  it  as  having  seven  upper  and 
five  under  marginal  plates. 

ToSIA  AUBATA, 

Golden  yellow.  Dorsal  ossicules  flat-topped,  the  five  in  the  centre, 
between  the  central  lines  of  the  arms,  largest,  and  round ;  the  mar* 
ginal  ossicules  \%,  or  W,  rather  convex  and  nearly  equal  (that  nearest 
the  top  not  being  longer  than  the  othen) ;  the  ossicules  of  the  oral 
disc,  all  except  a  few  in  the  middle  of  each  area,  entirely  covered 
with  flat-topped  granules. 

Inhab.  Australia.    Brit  Mus.,  three  spec 

In  others,  the  ossicules  of  the  oral  surface  are  only  edged  with  a 
single  series  of  granules,  like  those  of  the  back. 

ToSIA  TUBBRCULARIS. 

Yellow,  edges  reddish.   The  dorsal  ossicules  convex,  subtubercular, 
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those  of  the  centre  of  the  arms  highest,  those  between  the  arm  in 
the  centre  largest,  nearly  flat.  The  marginal  ossicules  ^  or  •}  on 
each  side,  convex,  subtubercular,  the  one  near  the  top  of  the  arm 
largest  and  oblong,  longitudinal,  convex.  The  ossicules  of  the  oral 
surfoce  small,  each  surrounded  with  a  single  series  of  granules. 

Var.  ?  or  young  ?  The  ossicules  of  the  oral  surface  near  the  edges 
covered  with  granules. 

Inhab.  Swan  River. 

There  is  a  specimen  in  the  British  Museum  with  nx  marginal 
ossicules  very  like  the  above,  but  differing  from  it  in  the  dorsal 
ossicules  being  only  convex  and  rounded ;  it  has  the  same  convex  and 
laige  marginfd  plate. 

TOSIA  RUBRA. 

Red  brown.  Dorsal  ossicules  rather  convex,  rounded.  Marginal 
ossicules  \!^  on  each  side,  rather  convex,  equal,  that  at  the  tip  of  the 
arms  smaller,  narrow.  The  ossicules  of  the  oral  surface  flat- topped, 
with  a  single  series  of  marginal  granules. 

Inhab.  Australia. 

TosiA  AUSTRALis,  Ghrsy,  Ann.  Nat.  Hist. 

Yellowish  or  reddish.  Dorsal  ossicules  rather  convex,  rounded. 
Marginal  ossicules  •)■  on  each  side,  rather  convex,  equal ;  the  ossicules 
of  the  oral  surface  flat-topped,  with  a  single  series  of  maiginal  gra- 
nules. 

Inhab.  W.  Australia,  Swan  River. 

Pbtricia. 

Body  convex,  five-rayed.  Skin  above  and  below  varnished  and 
spineless.  Back  strengthened  with  numerous,  sunken,  moderate- 
sized  ossicules ;  the  margin  with  two  series  of  larger  oblong  ossicules, 
but  spineless ;  the  oral  surface  with  rather  regulajrly  disposed  smaller 
ossicules.  Ambulacral  spines  subulate,  placed  in  pairs,  with  a  second 
series  of  similar  but  rather  larger  spines  on  the  outer  side  of  them. 

This  genus  is  very  like  Porania,  but  the  back  does  not  appear  to 
be  angular,  the  margpn  is  edged  with  spines,  and  the  ambulacral 
spines  are  in  pairs,  and  not  single  as  in  that  genus.  The  ossicules 
of  the  back  and  oral  surface  are  punctured,  and  one  of  them  situated 
near  the  edge  of  the  back,  in  the  middle  space  between  the  arms,  is 
furnished  with  a  linear  pore  edged  with  convex  lips. 

Pktricia  punctata. 

Orange,  when  dry. 

Inhab.  the  Reef  of  Attagor.     J.  B.  Jukes,  Esq. 

There  is  a  single  species  of  this  genus  in  the  British  Museum  col- 
lection. 

I  may  here  remark,  that  the  specimen  of  Porania  gibhosa,  the  Aste- 
rias  gibhosus  of  Leach,  and  Gomaster  Templetoni  of  Forbes,  in  the 
British  Museum  from  Arran,  are  exactly  like  Asterioi  palviUus  of 
Miiller,  received  from  Norway,  in  the  same  collection. 
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Patiria. 

The  upper  ride,  between  the  angles  of  the  arms,  ia  covered  with 
small,  roundish  groups  of  spines. 
This  genus  may  be  divided  into  three  sections : 

1 .  Bodjf  paUagomal ;  the  dorsal  ossicules  lunate,  narrow  ;  the  edge  of  the 

arms  acute. 

Patiria  coccinba.  Gray. 

Asteriscns  cocdneus,  M&ller  Sf  Trosch,  43. 
The  roundish  group  of  spines  between  the  lunate  ossicules  are  very 
abundant. 

2.  Body  five-rayed ;  rays  thick,  rounded;  dorsal  ossicules  lunate,  sub- 

triangular;  arms  convex  above  and  rounded  on  the  sides. 

Patiria  granifsra. 

?  Asterias  granifera.  Lam.  n.  24  ? ;  var.  it  petits  grains,  Oudart,  t. 

Brown.  Back  rather  convex.  The  arms  broad,  rounded  at  the 
end,  nearly  as  long  as  the  diameter  of  the  disc,  rounded  above,  fiat 
beneath ;  the  lunate  dorsal  ossicules  covered  witlf  short,  crowded 
q>ine8,  and  with  only  a  few  small  tufts  of  spines  between  them,  the 
osricules  of  the  oral  surface  each  with  a  transverse  line  of  six  or  eight 
spines. 

Inhab. ? 

Variety,  the  arms  more  slender,  about  one-third  longer  than  the 
diameter  of  the  disc. 

Inhab. ?     Brit.  Mus. 

The  variety  may  be  a  distinct  species,  but  the  specimto  is  not  in 
sufficiently  good  preservation  to  determine  this  point  with  accuracy. 

3.  The  body  Jive-rayed,  rays  thick,  rounded;  the  dorsal  ossicules,  espe^ 

dally  those  at  the  end  of  the  arms,  broad,  rounded,  the  back  covered 
with  two  or  three  beaked  pedicellaria  nearly  hiding  the  tubercles. 

Patiria  ogxllifera. 

Asterias  oceUifera,  Lam.  45  ;  Oudart,  t.    .  fig.  . 

Body  five-rayed ;  arms  thick,  rounded.  Ibis  long  as  the  diameter  of 
the  disc,  bluntish  at  the  end ;  the  dorsal  ossicules  broad,  oblong  or 
roundish,  reddish,  covered  with  short,  crowded  spines  ;  the  oral  sur^ 
hce  with  transverse  rows  of  three  to  five  mobile  spines. 

Inhab. ? 

This  species  much  more  nearly  resembles  Oudart's  figure  than  the 
species  I  have  described  under  the  name  of  Nectria  oculi/era. 

Patiria  obtusa. 

Brown,  depressed,  five-  to  six-rayed ;  rays  depressed,  rounded  at 
the  end;  dorsal  surface  with  lunate  ossicules  crowded  with  short 
spines ;  oral  surfetce  with  circular  groups  of  crowded  spines  in  the 
middle  of  each  ossicule. 

Inhab.  Panama.     Sandy  mud,  six  to  ten  fathoms. 
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PaTIRIA  ?  CRA88A. 

Pale  yellow  (dry),  five-nyed;  rays  thick,  nther  tapering,  about 
half  as  long  again  as  the  diiuneter  of  the  disc.  Dorsal  snifuse  formed 
of  convex,  subhemispherical  ossicules,  covered  with  crowded  minute 
spines.  The  oral  surface  with  roundish  groups  of  short,  crowded 
spines,  like  paxiUi, 

Inhab.  W.  Australia.     Mr.  Gould. 

PtBRASTBB  CAPBNSIS. 

Body  sttbpentagonal,  swollen,  edge  veiy  thick,  rounded;  back 
convex,  reticulated,  with  rounded  groups  of  very  small  ossicules  at 
the  junction  of  the  reticulations. 

Inhab.  Cape  of  Good  Hope. 

The  i^ines  of  the  ambulacra  are  like  those  of  PteroMUr  miUtaris, 
but  they  are  longer,  and  the  series  of  webbed  spines  on  their  outer 
margins  are  scarcely  longer  than  those  of  the  ambulacra,  while  in 
the  northern  species  they  are^much  longer  and  thicker,  and  there  is 
no  appearance  of  the  two  long  glassy  spines  at  the  angle  of  the 
moutii,  so  distinct  and  peculiar  in  that  species. 

Gakbria. 

Body  flat,  five-rayed.  E^ack  coriaceous,  strengthened  with  nume- 
rous small,  linear  and  curved  series  of  very  short  cylindrical  Mpmes, 
Margin  perpendicular,  with  two  series  of  narrow  ossicules,  each 
arm^  with  a  central,  erect,  linear  series  of  short  cylindrical  spines. 
Oral  surface  covered  with  diverging  spines,  one  being  placed  on  each 
ossicule.  Ambulacra  linear,  with  two  series  of  tentades,  and  edged 
with  subulate  spines,  two  on  each  ossicule,  and  with  a  series  of  di- 
verging spines  at  the  angles  near  the  mouth. 

Ganbbia  palklandica. 

Body  five-rayed ;  rajrs  as  long  as  the  diameter  uf  the  disc,  rather 
blunt  at  the  tip. 

Inhab.  Falkland  Islands.    Captain  Sir  James  Ross. 

3.  Dbscbiftion  of  a  new  sfbcibs  of  Fulooba. 
Bt  Abthitb  Adams,  Esq.,  R.N. 

FuLGOBA  (HoTiNvs)  SuLTAKA,  Adams  and  White.  Fulg.  thoraee 
superiore  ei  rostro  sanguineia ;  elytrig  ad  basin  nigro'/uscis  lineis 
ochreis  venosis,  ad  apicem  ochreo-fiucis ;  alis  ad  basim  imtetui 
carmineis,  ad  anguhm  analem  roseig,  ad  ajricem/uscum  quatuor 
vel  quinque  maculis  rotundatis  albis  omatis. 

Rostrum  and  upper  surface  of  thorax  of  a  rich  blood-red  colour. 
The  form  of  the  beak  intermediate  between  that  of  H.  elavatus  of 
Westwood  and  H.  pyrorhynckus  of  Donovan.  Elytra  blackish  brown 
at  the  base,  traversed  by  ochraceous  veins,  with  the  tip  ochraceous 
brown.  The  wings  with  the  base  of  a  deep  carmine  fading  to  pale 
pink  towards  the  anal  angle,  the  tips  brown,  with  four  or  five  roundish 
white  spots.    Body  above  straw-coloured. 


Zoological  Society.  205 

Body  covered,  when  alive,  with  a  white  mealy  suhstance.  Lantern 
not  luminous  by  day  or  night.  Remains  in  a  toipid  state  during  the 
heat  of  the  day,  and  becomes  more  active  in  the  evening. 

Forest  of  Borneo  near  Tampasook. 

4.  SnoaT  DxscaiFTioxs  of  some  ksw  spbcibs  of  Gbustacba  in 

THB  COLLBCTION  OF  THB  BbITISH  MuSBUM.     Bt  AdAM  WhITB, 

F.L.S. 

Family  Parthbnopidji. 

Cbtftofodia  dobsalis.  White  and  Adams,  n.s. 

Carapace  narrower  and  wider  than  the  same  part  in  the  Cryptopodia 
formcatOt  the  greater  part  of  the  back  covered  with  slight  pustules ;  on 
the  posterior  part  of  the  carapace  are  two  deep  grooves  placed  longi- 
tudinally and  slightly  bent,  so  as  to  have  a  lyre-shaped  form ;  posterior 
edge  of  the  carapace  with  coarser  and  rounder  crenations  than  in 
C./ormcata;  the  ridges  on  the  chelae  with  blunter  tubercles. 

This  distinct  and  beautiful  species  of  a  singular  genus  was  found 
by  Mr.  Adams  in  the  Sooloo  Sea,  where  the  bottom  was  stony. 

When  dive,  it  is  of  a  dirty  flesh-colour,  with  brown  markings  and 
minute  black  specks ;  on  each  chela  there  is  an  orange  linear  spot : 
under  surface  of  a  dead  white,  on  the  breast  reddish. 

Mr.  Adams  informs  me  that  the  species  of  this  genus  resemble 
those  of  Calappa  in  their  habit  of  simulating  death  when  disturbed, 
folding  the  chelae  close  to  the  front  of  the  carapace  and  concealing 
their  legs  under  the  dilated  sides  of  the  carapace.  They  are  always 
found  in  deep  water,  while  the  Cak^piddB  are  found  on  sandy  flats, 
sometimes  buried  under  the  sand. 

Family  OcTPoniDiB. 
Obulsimits  crassipbs.  White,  Cat.  Crust,  in  Brit.  Mus.  p.  36. 

Carapace  very  much  arched,  suddenly  narrowed  behind ;  four  hind 
pair  of  legs  thicker  and  stronger  than  in  other  species ;  front  with  a 
lobe,  without  narrow  stalk. 

Hab.  Philippine  Islands  (Siquejor).  From  Mr.  Cuming's  collec- 
tion. 

Gblasimus  bbllatob.  White,  1.  c. 

Carapace  with  the  fore-part  just  behind  the  insertion  of  eye-pedun- 
des  sinuated,  the  front  slightly  dilated  into  a  rounded  lobe.  Larger 
hand  with  the  fingers  very  long,  the  moveable  with  the  sides  nearly 
parallel,  two  or  three  larger  tubercles  on  the  edge  near  the  base ;  fixed 
finger  margined  on  the  under  side ;  the  cutting  edge  wkh  a  very 
wide  shallow  tubercular  sinus  at  base ;  at  the  end  of  sinus  beyond  the 
middle  a  strong  wide  tooth,  which  gradually  slopes  down  to  the  end, 
which  curves  up. 

Hob.  Philippine  Islands.     From  Mr.  Cuming's  collection. 

Oblasimus  cultbimakts.  White,  1.  c.  p.  35. 
Front  between  the  eyes  with  a  small  dilated  rounded  lobe.     Edge 
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of  lower  orbit  very  diatinctly  crenated;  carapace  widi  tbe  upper 
Burfa^  smooth ;  the  lateral  edges  rounded,  without  any  sharp  keel 
from  the  outer  orbital  ang^e.  Larger  hand  with  the  fingers  wide, 
both  at  the  end  slightly  curved  outwards,  the  lower  finger  with  a 
very  wide  sinus  in  the  middle ;  near  the  end  a  wide  lobe  serrato- 
crenated  on  the  edge ;  moveable  finger  with  the  lower  edge  nearly 
quite  straight. 

Hab.  Philippine  Islands.     From  Mr.  Cuming's  coUection. 

Oblasimus  poacBLLANus,  White,  1.  c.  p.  36. 

Eye-pedicels  very  long ;  the  frontal  portion  of  carapace  not  nar- 
rowed at  base;  the  hind  part  of  carapace  much  longer  than  the 
side.  Lower  finger  thickened  at  the  end,  the  inner  margins  of  both 
fingers  with  four  larger  tubercles  amongst  the  small  crenules. 

Hob,  Borneo.     Presented  by  the  Loids  of  the  Admiralty. 

Family  MAiAn^. 

Ttchb,  Bell. 
Ttchb  KMAaoiNATA,  White,  I.  c.  p.  10. 

Carapace  with  the  dilated  part  behind,  deeply  notched  in  the  mid- 
die ;  the  tubercles  on  the  sides  of  the  depressed  part  with  hairs. 

The  genus  1)fche  was  established  by  Professor  Bell  in  the  Zoolo- 
gical Transactions  for  a  species  from  Panama,  which  he  has  described 
and  figured  under  the  name  of  71  lamelUfron$.  The  specimen  from 
which  the  above  brief  description  is  taken  is  very  much  mutilated, 
but  is  clearly  distinct  from  Mr.  Bell's. 

Hab,  West  Indies.    British  Museum. 

Family  Thblphusidje. 
Valdivia,  n.  g. 

Outer  jaw-feet  with  second  joint  wider  than  long;  third  joint 
longer  than  wide,  slightly  notched  at  the  end.  Carapace  depressed, 
rather  more  rounded  in  the  outline  than  in  ThelphMsa ;  the  latero* 
anterior  edge  with  four  sharp  teeth  directed  forwards ;  legs  yery  long, 
last  joint  very  long,  smooth. 

This  genus  is  closely  allied  to  Trichodactyha. 

Valoivia  sbbbata.  White,  I.  c.  p.  31. 

Front  quite  straight ;  a  strong  distinct  keel  from  last  tooth  on  side 
of  carapace  to  hind  part ;  the  whole  upper  surface  of  carapace  and 
legs  is  covered  with  a  brownish  epidermis. 

Hab,  -^ —  ?     British  Museum. 

Family  GaAPSinit. 
Utica,  White,  n.  g. 

Carapace  somewhat  eight-angled,  tabular,  the  latero-anterior  mar- 
gin with  three  teeth ;  the  latero-posterior  part  of  the  carapace  ob- 
lique ;  carapace  behind  very  straight ;  behind  the  middle  there  is  a 


Zoological  Society.  207 

▼ery  strong  transverse  ridge.  Outer  jaw-feet  with  the  third  joint 
on  the  outside  straight,  not  dilated.  Fore-legs  smaU;  hind-legs 
very  long;  tarsus  not  particularly  dilated,  somewhat  elongated, 
fringed  with  hairs,  as  is  the  precedmg  joint. 

This  genus,  which  is  shortly  characterized  ahove,  belongs  to  the 
family  GrapsitUe,  being  nearly  allied  to  Trichopus^  De  Haan,  which  is 
synonymous  with  Varuna,  M.  Edwards. 

Utica  oracilipes.  White,  1.  c.  p.  43. 

Front  wide,  fore-edge  very  straight ;  behind  it,  and  extending  to 
the  middle  of  the  carapace,  there  is  a  considerable,  wide,  somewhat 
three-sided  elevation,  separated  from  the  transverse  ridge  by  a  deep 
lonated  depression,  from  the  ends  of  which  a  slight  impremed  line 
proceeds  to  the  side  of  the  ridge  where  it  deepens ;  legs  very  slender 
and  fringed  vrith  hair. 

This  species  is  a  native  of  the  Philippine  Islands,  frrom  which  it 
was  first  brought  by  Mr.  Cuming.  He  found  it  in  a  freshwater 
rivulet  among  the  mountains  of  the  island  of  Negros.  Mr.  Adams 
found  it  also  in  the  island  of  Mindanao,  and  from  his  journal  has 
given  me  the  following  description,  taken  frx>m  the  crustacean  when 
alive: — 

"  Carapace  daric  liver-colour ;  legs  reddish  brown ;  under  surface 
dark  brown,  on  the  legs  with  a  lighter  tinge ;  abdomen  also  of  a 
lighter  colour,  with  a  yellowish  line  down  the  middle.  $  .  Frequents 
the  deep,  still,  muddy  freshwater  rivers  of  the  island  of  Mindanao, 
hiding  under  weeds  and  rotten  wood.  When  caught  this  singular 
crustacean  feigns  death,  contracting  its  limbs  and  rendering  them 
rigid,  as  if  it  were  in  a  catalepsy." 

5.  Dbscbiptions  or  sbvbeal  Nbw  Spbcibs  of  Spondtlus.     Bt 

G.  B.  SOWBRBT,  JUK. 

Spondtlus  vnicolor.     Spond.  testd  solidd,  ohliquk  ovali,  rubro' 

violascente;    costis  6  principalibus,  sguamis  crastns,  arcuatis ; 

tubtHs  concavis,  paululitm  palmatis,  propk  tnarginem  numerosU; 

costia  interstitialibua  spinia  cmasis,  brevibus,  arcuatis  omatis; 

inter  castas  sulcis  nonnuUis. 
Hab. ?     Mus.  M.  Griiner;  G.  B.  Sowerby. 

Spokdtlus  Cuminoii.     Spond.  testd  liberd,  regulari,  subrotundaid, 
subdepressd  ;  ared  cardinali  parvd;  costis  prineipalibus  6  eievaiis, 
ktvibus,  squamis  subehmgatis,   ktvibus,   arcuatis,  palmaiis,  ad 
latera  palmarum  undulatim  fimbriatis ;  interstitiis  imbricatim  stri" 
atis;  colore  fusco  rubescente. 
A  fr-ee-growing  species,  with  short  cardinal  area,  in  some  degree 
resembling  5.  regius  and  S.  imperialis,  but  most  remarkable  for  the 
beautiful  manner  in  which  the  arched  palmated  scales  are  frilled  and 
fluted  at  the  sides. 
Hab. ?    Mus.  H.  Cuming. 

Spokdtlus  limbatus.      Spond.  testd  ovali,  crassd,  vix  costatd, 
sguamis  depressis,  lavibus,  pahnatis,  brevibus,  irregularibus,  in^* 
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qualibus,  9  04^  11  ditposUis;  uU9r8tUu9  mmutiMnmlk  9triaiis,  car' 
iUne  magna;    colore  squamanan  croceo,  interstUiamm  ohscvri 
violaceo  ;  intus  limbo  purpurea, 
Hab,  Persian  Ghilf.     Mus.  Griiner.    Brit.  Mus. ;  G.  B.  Sowerby. 

Sfondtlub  SINBN8I8.     Spoud,  tcMtd  kBvi,  etonffato-ovoli,  ared  car- 
dmali  plerumque  elongatd ;  costis  5  ad  6  primcipalibus,  vis  elevatit, 
squamis  kevibus,  d^pressit,  pahnatis;  interstitiis  Uevibus,  cosHm 
itUBqualibus  et  squamis  minoribus;  colore  pallida  fiUco,  vel  roseo, 
vel  albo,  prope  umbonem/usco  variegaio. 
Remarkable  for  the  smooth,  depressed,  palmated,  spoon-shaped 
scales  on  the  five  or  seven  principal  ribs,  which  are  repeated  in  mi- 
niature in  the  interstices. 
From  China. 

Sfondtlus  linoua-fblis.     Spond.  testd  ovali,  crassd,  ared  cordi- 

noli  et  auriculis  magnis;  costis  uumerosis,  vix  elevatis,  spiuis 

brevibus,  aqualibus,  numerosis  armatia ;  colore fusco,  subtil  croceo. 

A  much  more  solid  shell  than  iS.  asperrimus,  with  the  hinge  large ; 

the  colour  is  a  uniform  dark  brown,  which  is  shown  in  the  interior 

by  a  well-defined  border.    The  shell  is  covered  by  nearly  equal  ribs, 

which  are  armed  by  short,  thick,  slightly  curved  prickles. 

Hab.  — ^  ?     Mus.  M.  Griiner. 

SpoKnTLUs  DioiTATUs.     Spoud.  tcstd  subrotundotd,  temm,  costatd; 

castis  6  ad  9  pHncipalibus,  vix  elevatis,  squamis  rectiusculis, 

arcuatis,  ad  termiuos  pahnatis,  aculeatim  dUnsis ;  interstitOs  spi' 

nosis ;  colore  fusco,  vel  rubra,  vel  purpurea,  ad  umbones  rtAro 

variegato. 

The  peculiarity  of  this  species  consists  in  the  beantifiiUy  branched 

and  digitated  palmations  which  terminate  the  erect  and  arched 

scales. 

Hab.  Bermudas ;  Belcher.     Mus.  H.  Cuming. 

Spokdtltts  ASPBaaiMUs.  Spond,  testd  subratundatd ;  costis  nume- 
rosis vix  elevatis,  subaqualibus,  aculeis  brevibus,  erectis,  creberri* 
mis,  subtiis  canalieulatis ;  interstitOs  scabriculis  et  spinosis,  colore 
valva  superiori  fusco,  prope  umbanem  variegato ;  valva  inferiori 
croceo, 

Hab. ?     Mus.  H.  Cuming. 

Spokdtlus  TBNxrispiNosus.     Spond,  testd  avali,  tenui,  costis  prin- 
dpalibus  8  ^tfit^  elongatis,  tenuibus,  erectis,  numerosis,  spinis  in- 
terstitialibus  minutis;  interstitOs  minute  imlfricatis ;  ktminis  valves 
superioris  eUgantissknik  foliaeeis ;  colore  pallidk  dnereo,  prope  um- 
banem rubra  variegato,  valva  inferioris  alba,  prope  umbanem  fia* 
vido  rubra  radiato. 
This  species  is  distinguished  by  the  thin,  sharp,  erect,  white  spines 
which  ornament  the  numerous  ribs.    The  upper  valve  is  of  a  pale 
ashy  colour,  variegated  with  red  near  the  umbo,  and  the  under 
valve  is  white,  with  beautifully  foliated  laminae  and  a  few  graceful 
spines. 

Hab.  Australia.     Mus.  Cuming. 
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MISCELLANEOUS. 
Note  on  the  Hop-fly,    By  Fbancis  Walker,  Esq. 

Thx  alternate  generation  of  Aphides,  or  the  succession  of  winged  to 
wingless  broods,  is  an  interesting  part  of  their  history,  and  the  more 
so,  for  its  consequence  in  many  species  is  the  migration  and  change 
of  food  of  the  winged  insects.  Thus  the  Hop-fly  {Aphis  Humuli)  is 
hatched  on  the  sloe,  and  the  second  generation  passes  thence  to  the 
hop,  which  is  much  exhausted  by  the  third  and  fourth  broods,  but 
these  decrease  in  number  or  disappear  after  awhile,  and  then  the 
Aphis  returns  to  the  sloe. 

On  the  Parasitical  Nature  of  the  Rhinanthaces.     By  J.  Decaisnb. 

Since  DeCandoUe  established  by  ingenious  observations  and  accre- 
dited by  the  authority  of  his  name  the  separation  of  parasitic  plants 
into  two  groups,  physiologists  have  generally  admitted  it  as  a  welU 
established  law.  It  is  known  in  fact  that  the  phanerogamous 
plants  which  are  parasitic  upon  the  stems  of  other  vegetables  have 
green  leaves,  while  those  upon  roots  do  not  possess  true  leaves,  con- 
tain no  green  colouring  matter,  but  are  generally  of  a  whitish,  yel- 
lowish or  violet  colour :  in  other  words,  they  appear  blanched  or 
sickly  when  compared  to  other  plants ;  their  leaves,  or  the  scales  with 
whidi  their  stems  are  provided,  are  generally  without  epidermic 
pores.  The  absolute  character  of  the  law  advanced  by  DeCandoUe 
has  however  been  recently  modified  by  the  observation  of  Mr.  W. 
Mitten  of  a  plant  {Thesium  LinophyUum)  parasitic  upon  roots  and 
nevertheless  provided  with  green  leaves. 

The  observation  of  Mr.  Mitten  immediately  called  to  mind  a  fact 
I  had  long  noticed,  that  is,  the  impossibility  of  cultivating  plants  lie- 
longing  to  the  group  of  the  true  Rhinanthacea.  Wishing  to  intro- 
duce into  cultivation  the  purple  cow-wheat  (Melampyrum  arvense),  I 
frequently  sowed  the  seed,  which  however  all  perished  a  few  days 
after  their  germination  without  my  being  able  to  account  for  this  want 
of  success.  The  same  applies  to  species  of  Pedicularis  and  Euphrasia : 
removed  with  care  from  the  field  and  transferred  with  every  possi- 
ble caution  into  our  gardens  these  plants  soon  dry  up,  in  a  few 
hours  they  become  black  and  so  brittle  that  they  appear  to  have  been 
scorched.  Bearing  in  mind  these  facts,  the  question  suggested  itself, 
whether  the  uncnltivable  Rhinanthacece  might  not  be  parasitic  plants  ; 
in  fact,  their  rapid  death  in  our  gardens  and  their  injurious  effects 
upon  the  neighbouring  plants,  a  fact  well  known  to  cultivators,  led  me 
to  suspect  their  parasitic  nature,  llie  observation  which  I  have  the 
honour  to  bring  1)efore  the  Academy  settles  this  question.  The 
species  of  Alectorolophus,  Melampyrum  and  Odontites  are  true  para- 
sitic plants  which  fix  themselves  to  the  roots  of  grasses,  shrubs  or 
even  trees  by  numerous  suckers.  These  suckers  are  arranged  on  the 
branched  and  delicate  rootlets  of  Melampyrum  in  the  same  manner 
as  on  the  filaments  of  Cuscuta ;  the  parasitic  rootlets  are  in  close 
contact  with  the  young  roots  of  the  plants  upon  which  they  feed ; 
the  point  of  contact  is  indicated  by  a  swelling. 

Ann.  i(  Mag.  N.  Hist.  FW.xjc.  15 
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I  regret  that  I  have  not  yet  been  able  to  verify  the  paiautic  na« 
ture  upon  other  species  than  those  which  occur  in  our  fields.  I 
propose  however  to  examine  whether  what  I  have  observed  in  the 
pknts  of  this  neighbourhood  will  occur  or  not  in  analogous  plants, 
or  whether  this  phsenomenon  is  so  modified  in  them  as  to  afford  an 
explanation  of  the  anomalies  of  structure  I  am  about  to  point  out. 

In  a  memoir*  presented  to  the  Academy,  M.  Duchartre  described 
in  a  parasitic  plant,  Lathnea  clandesiina,  a  peculiar  ligneous  structure, 
the  most  prominent  character  of  which  is  the  absence  of  medullary 
rays  :  on  the  other  hand,  M.  Elie  Brogniart  in  noticing  this  fact  in 
his  report  on  this  paper  wished  to  ascertain  whether  it  did  not  occur 
in  other  pknts  belonging  to  the  same  class  as  the  Clandestine,  and 
he  found  it  in  MeUanpyrum :  nevertheless  in  pointing  out  the  anoma- 
lous structure  in  these  vegetables,  MM.  Brogpaiart  and  Duchartre 
did  not  connect  it  with  the  fact  of  parasitism^  but  merely  saw  in  it  a 
relation  kA  family.  However,  this  peculiar  organisation  appears  to 
me  intimately  connected  with  the  parasitic  nature  of  the  plants, 
judging  from  the  uniformity  of  structure  and  the  black  colour 
of  the  stems  of  PedicularU,  Ctutiliegia,  Cymbaria,  Bartna,  Buchnera, 
which  are  all  destitute,  according  to  my  observations,  of  medullary 
rays. 

If  parasitic  plants  assume  a  black  tint  mixed  with  blue  on  drying 
— ^if  the  absence  of  medullary  rays  is  one  of  their  attributes — and  tf 
these  characters  are  connected  with  a  special  absorption  of  the  nutri- 
tive juices,  I  may  observe  that  these  occur  without  exception  in  a  group 
of  plants  which  no  one  has  hitherto  suspected  of  being  parasites,  I 
mean  the  Sundews,  which  are  likewise  uncultivable.  But  with  re- 
gard to  the  species  of  DroBera  there  is  another  anomaly  far  more 
singular  to  be  investigated,  that  of  a  dicotyledonous  plant  being 
parasitical  upon  a  moss,  if,  as  I  suspect,  the  Sphagnum  is  necessary  to 
the  nutrition  of  the  Drotera.  There  still  remains  to  ascertain  the 
relation  of  causality  between  these  characters  of  structure  and  para- 
sitism. 

With  respect  to  the  peculiar  coloration  of  the  blackening  juices 
which  these  parasitical  vegetables  contain,  that  is  a  question  which 
belongs  to  diemistry.  In  conclusion,  the  foregoing  observations 
upon  Meiampfrvm,  Odontites  and  Alectorolophus  explain  clearly  why 
it  is  impossible  to  cultivate  these  plants,  which  do  not  meet  in  the 
artificisl  soil  of  our  gardens  with  the  roots  of  those  vegetables  at 
whose  expense  they  live ;  it  also  throws  some  light  in  my  opinion 
Upon  the  fact  observed  by  agriculturists*  thBttheRhinanthacea  exert 
an  injurious  effect  upon  the  grasses  and  Cerealia. — Campies  Renins, 
July  12,  1847. 

On  the  situation  of  the  Olfactory  Sense  in  the  terrestrial  tribe  of  the 
GasteropodoMS  Mollusea.    By  Josbph  Lbidt,  M.D. 

While  no  observer  of  the  habits  of  the  terrestrial  Gasteropoda 
doubts  the  existence  of  the  sense  of  smell  in  them,  but,  on  the  con- 

*  A  translation  of  this  memoir  appeared  in  the  *  Annals '  for  June  1845. 
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tzmry,  asserts  positively  that  it  does  exist,  the  anatonust  has  not 
hitherto  been  able  to  point  out  its  precise  seat. 

Swammerdam,  in  his  '  Biblia  Naturae/  speaks  decidedly  of  the  ex- 
istence of  this  sense  in  Helix  pomatia,  but  offers  no  conjecture  as  to 
its  situation.  Blumenbach  remarks,  under  the  head  of  Vermes, 
*'  Several  animals  of  this  class  appear  to  have  the  sense  of  smelling, 
as  many  land-snails  {Helix  ponuUia,  &c.),'*  and  afterwards  adds, 
"  fiut  the  organ  of  this  sense  is  hitherto  unknown ;  perhaps  it  may 
be  the  stigma  thoracicum."  Cuvier,  in  his  '  M6moire  sur  la  Limace 
et  le  Colunacon,'  after  remarking  on  the  delicacy  of  this  sense, 
thinks  it  probable  it  may  reside  "  dans  la  peau  toute  enti^re,  qui  a 
beaucoup  de  texture  d'une  membrane  pituitaire." 

In  investigating  the  anatomy  of  this  tribe  of  Gasteropodous  Mol- 
luscs, I  detected  an  organ  which  appeared  to  have  been  entirely 
neglected,  or  has  escaped  the  notice  of  those  who  have  dissected 
these  animals.  It  is  a  depression  or  cul-de-sac,  having  its  orifice 
beneath  the  mouth,  between  the  inferior  lip  and  the  anterior  extre- 
mity of  the  podal  disc,  and  which  in  many  species  of  different  genera 
is  elongated  backwards  into  a  blind  duct,  more  or  less  deep,  occupy- 
ing a  situation  just  above  the  podal  disc  within  the  visceral  cavity. 
In  Bmlimus  faaciatua  it  extends  backwards  as  far  as  the  tail,  and  is 
sevoal  times  folded  upon  itself;  ia  Ghmdina  truHcata  it  extends  the 
length  of  the  podal  disc ;  in  the  various  species  of  HeUx  it  la  found 
from  a  superficial  depression  to  a  sac  the  length  of  the  podal  disc ; 
in  Succiuea  ohliqua  it  is  of  considerable  length ;  in  Umax  and  Arion 
it  is  a  superficial  depression ;  in  an  undetermined  species  of  Vaginula^ 
hereafter  to  be  described,  I  found  it  half  an  inch  in  leng^,  &c. 

It  is  composed  of  two  lamince ;  a  delicate  lining  mucous  membrane 
and  an  external  layer,  having  a  whitish  or  reddish  glandular  ap]3ear- 
ance.  A  large  nerve  on  each  side,  from  the  subcesophageal  ganglia, 
is  distributed  to  its  commencement,  besides  which  it  receives  nume- 
rous smaller  branches  along  its  course  from  the  same  ganglia.  Its 
arterial  supply  is  derived  from  the  cephalic  branch  of  the  aorta. 

This  organ,  from  its  situation,  relative  size  to  the  degree  of  per- 
fection of  the  olfEUStory  sense,  as  in  the  carnivorous  Glandina  truncata, 
&c.,  its  structure  and  nervous  supply,  I  think^  is  the  olfactory 
organ*. — Sillimau's  Journal  for  May  1847. 

A  new  species  o^  ProceUaria /rom  Florida,     By  G.  N.  Lawrsncb. 

Procellaria  brevirostris, — Above  brownish  black,  beneath  white. 
Bill  short ;  upper  tail- coverts  white ;  lower  white,  tipt  with  ash,  and 
very  long ;  tarsi  pale  yellow,  marked  with  black  at  their  ends  for 
two- thirds  their  length.    Length  16  inches,  extent  39  inches. — Ibid. 

*  Since  writing  the  above,  1  have  had  an  opportunity,  through  the  kind- 
dess  of  Mr.  Cassin,  of  examining  a  specimen  of  Helix  pomatia  from  £urope, 
in  which  I  find  the  organ  in  question  existing  as  a  funnel- shape  depression 
beneath  the  mouth,  and  extending  backwards  along  the  podal  disc  for  the 
distance  of  three-fourUis  of  an  inch.  This  I  consider  particularly  interesting, 
as  tiie  same  species  has  been  minutely  dissected  and  described  by  Swam- 
merdam,  Cuvier  and  oUiers,  without  any  reference  whatever  to  this  cul-de- 
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Description  of  a  New  Lizard  discovered  by  Mr.  Dyson  in  Venexuela. 

By  J.  E.  Gray.  Esq.,  F.R.S.,  F.Z.S. 

In  the  '  Annals  and  Magazine  of  Natural  History'  I  described  a 
lizard,  from  Columbia,  which  Mr.  Brandt  sent  me  under  the  name  of 
Argalia  marmorata,  and  considered  it  as  the  type  of  a  peculiar  family. 
In  Mr.  Dyson's  collection,  just  received  at  the  Museum,  there  is  a 
second  species  of  this  genus  from  Venezuela,  differing  from  the  former 
not  only  in  the  colouring,  but  in  the  size  of  the  head  and  the  com- 
parative length  of  the  tail. 

This  genus  has  much  the  appearance  of  the  Borrtntf,  but  is  at 
once  known  from  them  and  other  New  World  Zonurida  by  having 
femoral  pores,  by  the  position  of  the  nostrils,  and  by  the  scales  on 
the  side  of  the  body  not  being  granular,  though  rather  smaller  than 
those  of  the  back. 

Argalia  olivacba. 

Olive-green ;  beneath  pale  brown ;  sides  of  neck  and  body  yellow 
spotted ;  tail  rather  longer  than  the  body  and  head,  thick  at  the  base. 
Palms  of  the  feet  bright  yellow. 

Inhab.  Venezuela. 

Mr.  Dyson  found  a  pair  of  these  lizards  on  a  tree  in  the  moun- 
tains, 8000  feet  above  the  level  of  the  sea,  near  the  Colonia  de  Tova, 
by  a  tree  called  Grand  Cedro,  the  largest  known  in  Venezuela,  and 
much  larger  than  that  described  by  Humboldt. 

lliey  now  form  part  of  the  collection  of  the  British  Museum.  Hie 
sexes  are  quite  alike  in  form  and  colour. — From  the  Proceedings  of 
the  Zoological  Society,  June  22,  1847. 

SWARM  or  LADYBIRDS  (cOCCINBLLa). 

As  several  accounts  of  a  swarm  of  ladybirds  have  appeared  in  the 
daily  papers  and  have  excited  some  interest,  I  send  you  a  few  notes 
made  on  this  somewhat  extraordinary  phenomenon  during  a  stay  of 
a  few  days  on  the  Isle  of  llianet.  On  Friday,  August  8th,  I  was  at 
Broadstairs.  llie  wind  was  in  the  north-east ;  and  a  good  deal  of 
rain  fell,  after  a  drought  in  that  district  of  six  months'  duration.  On 
the  Saturday  it  became  fine,  with  a  strong  wind  from  the  south- 
west. Early  in  the  morning,  a  few  ladybirds  made  their  appearance. 
Their  number  kept  increasing  during  the  whole  of  Saturday,  Sunday 
and  Monday,  when  the  esplanade  and  cliffs  on  the  west  side  of 
the  town  were  literally  covered  with  them.  They  were  evidently 
borne  upon  the  wind,  and  were  most  numerous  at  the  edges  of  the 
di^,  as  if  they  caught  there  as  a  last  refuge  before  being  carried 
out  to  sea  again.  The  stalks  of  the  dried  plants  were  literally 
covered  with  these  insects;  and  the  stems  of  Dipsacus,  Centanrea 
and  other  plants  looked  as  if  they  were  borne  down  by  a  crop  of  red 
berries.  The  white  dresses  of  the  ladies  attracted  them  especiaUy, 
and  gave  no  little  annoyance  to  those  who  were  afraid  of  them. 
They  are  however  perfectly  harmless,  and,  excepting  for  their  dis- 
agreeable smell,  need  not  be  avoided.  These  creatures  are  carni- 
vorous, and,  of  course,  could  not  find  food  in  such  immense  quan- 
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tides ;  and  many  of  them  I  fomid  were  reduced  to  the  sad  extremity 
of  feedmg  on  their  departed  friends,  whose  dead  bodies  were  strewed 
about  the  paths  in  aU  directions.  They  were  preyed  upon  in  great 
numbers  by  a  black  beetle.  They  were  not  all  of  one  species.  The 
common  one,  with  a  yellow  body  and  seven  black  spots,  was  most 
abundant ;  next  to  that  came  the  species  with  two  black  spots  ;  the 
species  with  nine  spots  was  scarcer  still ;  and  I  took  only  a  few  spe- 
cimens of  one  with  a  black  body  and  orange  spots,  llie  intensity 
of  their  colouring  varied  from  a  light  yellow  to  a  deep  orang^. 

The  ladybirds  continued  at  Broadstairs  till  Thursday,  August  12, 
when  a  strong  wind  from  the  south  setting  in  cleared  the  whole 
district.  They  however  found  a  resting-place  at  Margate,  where  I 
saw  them  in  the  same  profusion  in  which  they  had  appeared  at 
Broadstairs.  In  a  line  from  the  Fort  to  the  railway  terminus  they 
covered  everything,  and  the  air  was  filled  with  them.  Up  to  this 
time,  none,  or  not  an  unusual  number  of  these  creatures,  had  been 
seen  at  llamsgate ;  but  on  Saturday,  the  wind  having  got  into  the 
east  on  tlie  previous  evening,  they  began  to  appear  there;  and  on  that 
evening  they  appeared  to  me  to  be  as  numerous  at  Ramsgate  as  at 
Broadstairs  and  Margate.  On  the  17th  and  18th  of  August  I  ob- 
served a  smaller  swarm  of  these  insects  at  Broadstairs,  the  wind 
blowing  in  a  north-westerly  direction. 

From  several  accounts  in  the  Daily  News  of  the  16th  and  17th  of 
August,  it  appears  that  on  Friday,  August  13,  the  same  insects  were 
observed  at  Southend ;  on  the  same  day  in  great  numbers  in  London ; 
and  on  the  following  Saturday  and  Sunday  at  Brighton. 

Large  flights  of  these  creatures  are   not  uncommon.     Various 
» warms  of  them  have  been  recorded  as  occurring  at  Brighton,  where 
they  have  been  supposed  to  have  been  carried  from  the  neighbouring 
hop-grounds,  as  the  larva  of  the  ladybird  feeds  on  the  aphides  which 
sure  so  destructive  of  the  hop-plant.     On  the  present  occasion,  how- 
ever, it  appears  that  these  insects  must  have  been  brought  by  the 
south-west  wind  from  the  continent.    That  the  direction  of  the  wind 
determined  their  appearance  is  evident  from  the  fact  that  they  disap- 
peared at  Broadstairs  on  the  day  they  were  seen  at  Margate,  and 
were  not  found  at  Margate  after  their  appearance  at  Ramsgate.   The 
cause  of  the  swarming  of  these  insects  is  probably  a  scarcity  of  their 
natural  food  during  the  prevalence  of  a  strong  wind,  which,  sweeping 
over  a  large  tract  of  the  earth's  surface,  carries  along  with  it  all  who 
are  disposed  to  go.    That  this  is  the  case  seems  confirmed  by  the 
fiact  that  at  first  these  insects  only  appeared  by  degrees; — a  few 
arriving  and  the  number  graduaUy  increasing  on  a  particular  spot. 
One  of  the  correspondents  of  the  Daily  News  states  that  they  came 
over  in  the  form  of  a  cloud  in  the  direction  of  Calais  and  Ostend ; 
but  although  I  was  on  the  spot  at  the  time,  I  neither  saw  nor  heard 
anything  of  this  cloud.     I  may  add,  as  a  fact  for  your  Folk-Lore, 
that  in  the  Isle  of  Thanet  some  of  the  common  people  regarded  this 
visitation  as  foreboding  the  death  of  a  great  personage.  Such  a  flight 
occurred  just  before  the  death  of  Oeorge  the  TThird. — Athauewn  for 
Aug,  28,  p.  912. 
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Deicriptiom  of  a  new  ipedee  of  Anser.     By  Oioeob  N.  Lawebncb. 

Anser  nigricans.  Black-bellied  Goose.  Specific  character  i — A  large 
white  patch  on  the  middle  of  the  neck  in  front,  and  extending  on  the 
sides  ;  belly  brownish  black ;  bill  higher  than  broad  at  the  base. 

Bill  black ;  legs  and  toes  black,  tinged  with  flesh-colour ;  iris  dark 
hazel ;  head  black,  tinged  with  brownish  rufous  adjoining  the  bQl, 
with  a  dirty  white  line  under  the  eye ;  neck  and  fore- part  of  the 
breast  black ;  a  large  white  patch  on  the  centre  of  the  neck  inter- 
mixed with  black,  except  at  the  lower  part,  where  it  forms  a  distinct 
band  of  pure  white ;  it  is  nearly  two  inches  in  width,  rounding  on 
each  side  of  the  neck  and  almost  meeting  behind ;  belly  brownish 
black ;  sides  brownish  ash,  margined  with  white ;  back  dark  brown, 
each  feather  margined  with  a  fighter  shade ;  rump-feathers  black ; 
axillars  and  lower  wing-coverts  grayish  black ;  tul  black,  consisting 
of  sixteen  feathers ;  upper  and  lower  tail-coverts  white ;  wings  black, 
extending  half  an  inch  beyond  the  tail ;  second  primary  one  line 
longer  than  the  first ;  third  half  an  inch  shorter ;  vent  white. 

Length  22^  inches ;  alar  extent  44 ;  bill  a  little  higher  than  broad ; 
measures  along  the  ridge  1-^  inch;  from  gape  If;  lower  man- 
dible 1}- ;  tarsus  2^ ;  middle  toe  2 ;  outer  1}  ;  inner  l| ;  weight  three 
pounds. 

I  have  taken  the  above  description  and  figure  from  an  adult  female 
procured  at  Egg  Harbour,  N.  J.,  in  January.  Since  then  two  others 
have  been  obtained  at  the  same  place,  one  of  which  I  have  in  my 
possession.  On  dissection  it  proves  to  be  a  male.  It  agrees  in 
markings  with  the  female,  but  is  evidently  a  younger  bird,  being 
somewhat  lighter  in  the  colour  of  its  plumage.  From  this  I  infer 
they  become  darker  by  age.  It  is  a  little  larger  than  the  female,  the 
bill  being  also  stouter,  measuring  ^  inch  high  at  the  base.  When 
on  a  shooting  excursion  some  years  since,  at  Egg  Harbour,  I  noticed 
a  bird  flying  at  some  distance  from  us,  which  our  gunner  said  was  a 
Black  Brant,  lliis  was  the  first  intimation  I  had  of  such  a  bird. 
Upon  further  inquiry  of  him,  he  informed  me  he  had  seen  them  oc- 
casionally, but  they  were  not  common.  I  have  learned  from  Mr. 
Philip  Brasher,  who  has  passed  much  time  at  that  place,  that  speak- 
ing to  the  gunners  about  them,  they  said  they  were  well-known  there 
by  the  name  of  Black  Brant,  and  one  of  them  mentioned  that  he  once 
saw  a  flock  of  five  or  six  together. 

From  these  facts  it  appears  to  be  known  to  gunners,  but  has  here- 
tofore escaped  the  notice  of  ornithologists.  With  all  my  inquiries 
I  have  not  been  able  to  procure  a  specimen  before  this  winter.  I 
think  it  a  good  and  well-marked  species. — Silliman's  J(mmal  for 
May  1847. 

Account  of  a  Black  and  White  Mottled  Swan,  on  the  water  in  the  demesne 
of  the  Earl  of  Shannon,  Castle  Martyr,  County  Cork,  By  Mauricb 
Olbncon,  Gamekeeper  to  the  Earl  of  Shannon. 

In  the  year  1843  a  male  black  swan  paired  with  a  white  femsie 
swan ;  she  laid  six  eggs,  and  hatched  four  cygnets.     Before  they  got 
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to  the  age  of  six  mon^,  three  of  them  met  with  untimely  deaths. 
This  bird  in  1845  paired  with  its  father,  and  laid  four  eggs,  which 
came  to  nothing.  It  is  very  like  the  father  about  the  head,  but  about 
the  body  it  resembles  the  white  swan.  It  lives  on  the  water  with 
Qthers,  black  swans  and  white  swans,  and  agrees  with  both. 

The  above  statement  may  be  relied  on  as  authentic  and  correct, 
because  I  have  witnessed  it  from  beginning  to  ending. 

Upon  the  same  island  where  this  bird  was  bom  I  have  seen  more 
than  eighty  cormorants'  nests,  on  Scotch  fir-trees  not  under  sixty  feet 
in  height,  in  which  they  hatched  their  young.  This  was  fourteen 
years  ag^.^'FVom  the  Proceedings  of  the  Zoological  Society,  June 
22,  1847. 

Ctttle  Mtrtjr,  Jane  1847. 


MfiT£OROLOOICAL  OBSERVATIONS  FOR  JULT  1847- 

Chuwiek, — ^July  1.  Light  clouds:  fin«:  OTercaftt  9.  Slight  driiile :  cloudy. 
9.  OvercAftt I  clear.  4.  Very  fine:  clear:  cloudy.  5.  Sultry.  6.  Very  fine. 
7.  Overcast:  slight  shower.  8.  Rain:  cloudy:  clear.  9.  Cloudy  and  fine. 
la  Overcast :  clear.     1 1,  13.  Very  fine.     IS.  Sultry.     14— 16.  ExcessiTelyhot. 

1 7.  Thunder,  lightning  and  heavy  rain  all  the  morning :  fine:  cloudy.  18.  Cloudy. 
19.  Slight  showers.  20.  Overcast  and  fine.  21.  Very  fine.  22.  Heavy  clouds  : 
dear  at  night  23,  24.  Very  fine.  25.  Overcast  26.  Clear  and  fine.  27, 28. 
Veryflna.     29.  Sultry.     SO,  31.  Very  fine. 

Mean  temperature  of  the  month    65^*84 

Mean  temperature  of  July  1846    €5  '46 

Mean  temperature  of  July  for  the  last  twenty  years   63  <08 

Average  amount  of  rain  in  July 2*36  inches. 

Batlen.-^uly  1 — ^3.  Cloudy.  4,  5.  Fine.  6.  Fine :  half  past  2  p.m.  thermo- 
meter 76^.  7.  Fine :  rain  early  this  morning.  8.  Cloudy  :  Uemendous  storm 
of  thunder,  lightning  and  rain  p.m.  9.  Fine.  10,  11.  Cloudy.  12.  Fine  :  4  p.m. 
thermometer  SI*'.  13.  Fine.  14.  Cloudy.  15.  Cloudy :  3  p.m.  thermometer  74^ 
16,  17.  Cloudy.  18—21.  Fine.  22.  Rain.  23.  Cloudy.  24>-27.  Fine. 
28,89.  Cloudy.    30,31.  Fine. 

Satuhoick  Mnntef  Orkney, — July  1.  Cloudy.     2,  3.  Fog :  fine.  4.   Damp : 

cloudy.     5.  Cloudy :  fog.    6.  Fog.      7.  Drops.     8.  Rain :  clear.  9.  Bright : 

fine.     10.   Pew :  bright :  fine.     11.   Bright:  fine.     1 2.  Clear :  fine.  13.  Damp: 

cloudy.    14.  Bright :  showers.    15.  Clear t  fine.     16.  Bright:  fine.  17.  Cloudy. 

18.  Rain.  19.  Drissle:  damp.  20.  Drinle:  cloudy.  21.  Drizzle:  fog.  22. 
Showers:  rain.  23.  Cloudy:  showers.  24.  Cloudy:  fine.  25.  Fine.  26.  Bright: 
drissle.  27.  Rain  :  cloudy.  28.  Showers.  29.  Showers :  clear.  30.  Bright : 
showers.     31.   Bright:  rain. 

Apfilegarih  Mnn$e,  Dumfrki-shire, — July  1.  Very  fine:  thunder.  2 — 4.  Very 
fine.  5.  Very  fine :  macaerel  sky  and  sultry  p.m.  6.  Very  fine.  7,  8.  Heavy 
showers:  thunder.  9.  Cloudy  and  threatening.  10.  Rain.  11.  Rain:  fog  p.m. 
18.  Fine,  hut  cloudy.  13.  Very  fine :  fog  early  a.m.  14.  Heavy  dew :  very  fine. 
15.  Very  fins :  thower  and  thunder.  16.  Cool  and  breezy :  thunder.  17.  Very 
fine :  air  elastic.  18.  Very  fine:  drizzle  p.m.  19,20.  Very  fine.  21.  Fine,  but 
cloudy :  shower  and  thunder.  22.  Showers :  refreshing.  23.  Fair  and  fine. 
24.  Fair  and  fine,  but  dull.  S5.  Shower  early  a.m.:  fine.  26.  Fine  brscing  air. 
87.  Cloudy :  threatening :  thunder.  28.  Fair,  but  cloudy.  29 — 31.  Fair,  but 
cloudy:  unsettled. 

Mean  temperature  of  th«  month    61^*55 

Mean  tempeimture  of  July  1846    59  *20 

Mean  temperature  of  July  for  twenty-five  yean 58  *  1 4 

Average  fain  for  twenty  jrears  3*91  inches. 
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XX. — DescriptiiM  of  the  Allot,  Axi»,  and  Subvertebral  Wedge 
Bones  m  the  FleBioaaurus,  with  remarks  on  Ike  homohgiet  of 
those  hemes.    By  Prof.  Owbn,  P.R.S. 

In  my  '  Report  on  British  FoMil  Reptiles* '  two  explanations  are 
offered  of  the  special  homologies  of  tike  subvertebral  wedge-bones 
discovered  by  Sir  P.  de  M.  Grey  Egcrton  in  the  neck  of  differ- 
ent species  of  Ichthyosawusf, — the  one  as  repetitions  of  the 
'odontoid  process,'  the  other  as  of  the  so-called  'body  of  the 
atlas'  in  existing  reptiles.  Viewing  the  subvertebral  wedge-bones 
in  their  wider  relations,  I  subsequently  described  them  as  "  de- 
tached developments  of  bone  in  the  lower  part  of  the  capsule  of 
the  DOtochord  "  (chorda  dorsalis,  auct.) ;  illustrating  that  view  by 
refereace  to  the  condition  of  the  corresponding  part  of  the  ver- 
tebral column  in  a  large  Siluroid  fishj.  Subjoined  is  a  figure 
of  that  remarkable  structure  (fig.  1) ;  in  whioi  c  o  is  the  basi- 

Fig.  1. 


Section  of  anehytoied  cervical  or  snlerior  sbdominal  vertebne  of  i 
tachypoBtut,  sat.  siie. 


'  Report  of  BritUh  Auociatian,  8vo,  1839,  pp.  100,  lOI. 
t  Geological  TranBactiont,  2nd»eT.  vol.  v.  p.  I87.pl.  H,  1836. 
I  Report  on  Vertebrate  Skeleton,  Rep.  Brit.  Auoc.  1846,  p.  260, 
Ann.  i( Mag.  N.  Hist.   Vol.xx.  16 
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occipital  or  centrum  of  the  occipital  vertebra;  in  its  internal  or 
medullary  structure ;  exiU  cortical  compact  portion :  the  arrest 
of  ossification  in  the  posterior  part  of  its  medulLcury  portion  has  left 
the  deep  concavity  turned  towards  the  atlas^  and  which  was  filled 
by  the  liquified  remains  of  the  gelatinous  part  of  the  notochord ; 
but  continuous  ossification  in  the  notochordal  capsule  has  anchy- 
losed  the  cortical  part  of  the  occipital  centrum  (ear)  with  that  {ea,ex) 
of  the  centrum  of  the  atlas,  c  a  is  the  ossified  medullary  part  of 
the  centrum  of  the  atlas ;  n  o  is  the  nemral  arch  of  the  occipital 
vertebra ;  n  a  the  neural  arch  of  the  atlas,  separated  firom  its 
centrum ;  c  x,  central  part  of  the  body  of  the  axis ;  cx,ex,  cortical 
part  of  ditto ;  n  x,  neural  arch  of  the  axis  perforated  by  the 
motory  and  sensoir  roots  of  the  nerves  separately;  cS,  central 
part  of  body  of  third  vertebra;  cS,  ex,  cortical  part  of  ditto; 
nS,  neural  arch;  c4f,  central  part  of  body  of  fourth  vertebra; 
c4},  ex,  cortical  part  of  ditto ;  n 4,  neural  arch  of  ditto ;  c  6,  cen- 
tral part  of  body  of  fifth  vertebra ;  e6,  ex,  cortical  part  of  ditto ; 
n  5,  neural  arch  of  ditto.  Here  the  vertebrae  begin  to  exchange 
their  elongated  figure  for  the  ordinary  short  one,  which  is  exem- 
plified in  c  6,  where  they  begin  to  be  free. 

In  the  fish-like  batrachians,  the  Menopome  for  example,  the 
body  and  neural  arch  of  the  atlas  have  coalesced :  the  anterior 
zvgapophyses  descend  fit)m  the  fore-part  of  the  neural  arch  upon 
the  sides  of  the  fore-part  of  the  centrum  which  projects  forwards 
between  them,  Uke  an  odontoid  process :  the  articular  surfiioes  of 
the  zygapophvses  (oblique  or  articular  processes  of  human  ana- 
tomy) are  suDcircular,  slightly  concave,  directed  forwards  and  a 
little  upwards :  they  receive  the  convex  zygapophyses  or  condyles 
of  the  coalesced  exoccipitals.  The  posterior  zygapophyses  of  the 
atlas  have  also  large  subcircular  articulations  directed  downwards. 
The  body  of  the  atlas  appears  to  have  been  developed  at  the  ex- 
pense of  the  central  part  of  fhe  notochord,  which  forms  the  an- 
terior convex  part  which  articulates  with  the  basi-occipital  plate 
at  the  bottom  of  the  foramen  magnum.  A  deep  concavity  at  the 
back  part  of  the  atlas  contains  the  unossified  remnant  of  the 
central  or  gelatinous  part  of  the  notochord. 

In  the  extent,  however,  to  which  the  centrum  of  the  atlas  is 
ossified,  the  Menopome  and  other  pereunibranchians  resemble 
the  fishes.  If,  indeed,  the  persistent  portion  of  the  notochord 
which  fills  the  anterior  concavity  of  the  atlas  and  the  posterior 
concavit}r  of  the  basi-occipital  in  the  Siluroid  or  other  osseous  fish 
were  ossified  and  anchylosed  to  the  atlas,  that  vertebra  would 
closelv  resemble  the  atlas  of  the  Menopome,  and  I  regard  the 
singular  modification  of  form  which  the  atlas  of  the  Menopome 
presents,  as  compared  with  that  of  the  osseous  fish,  to  be  due  to 
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the  above-described  ossification  of  the  anterior  end  of  the  central 
part  of  the  notochord.  If^  on  the  other  hand^  such  ossified  part 
of  the  notochord  were  to  coalesce  with  the  basi-occipital  instead 
of  with  the  atlas,  it  would  form  a  tubercle  on  the  back  part  of 
the  occipital  centrum  which  would  fit  into  the  concavity  left  on 
the  fore-part  of  the  centrum  of  the  atlas.  Fig.  2. 

Now  this  is  precisely  what  has  happened  _gf  ^<g  — 

in  those  large  extinct  fish-hke  reptiles,  the 
Enaliosauria  (fig.  2).  That  is  to  say,  the 
basi-occipital  presents  a  convex  condyle 
{c  o)  which  is  received  into  a  cavity  on  the  cB^ex-^SS^-  _ 
fore-part  of  the  body  of  the  atlas  ca^  com-  Anterior  cervical  verte- 
pleted  below  by  the  first '  wedge-bone  *  c  a,  brae,  Ichthyosaunu. 
ex.  The  main  or  central  part  of  the  body  of  the  atlas,  ea, 
as  Sir  P.  Egerton  has  shown,  is  early  anchylosed  to  the  body 
of  the  axis,  ex;  and,  in  a  specimen  in  which  he  succeeded  in 
separating  the  two  vertebrae,  they  were  applied  to  one  another 
by  flat  and  even  surfaces.  Into  the  lower  part  of  this  speedily 
obliterated  symphysis  a  second  distinct  ossicle  {ex,  ex)  is  wedged, 
a  similar  but  smaller  ossicle  (c  3,  e  x)  being  situated  at  the  mfe« 
rior  interspace  between  the  axis  and  third  vertebra. 

The  condition  of  the  anterior  vertebrse  of  the  large  Siluroid 
fish  (fig.  1),  in  which  I  found  the  central  biconcave  parts  of  the 
bodies  of  the  atlas,  axis,  and  three  succeeding  vertebrse  established 
by  distinct  ossification  of  the  central  part  of  the  notochord,  whilst 
the  whole  were  attached  below  to  a  continuous  ossification  in  the 
capsule  of  the  notochord,  will  explain  what  is  meant  by  the  state- 
ment that  the  subvertebral  wedge-bones  of  the  Ichthyosaurus  are 
derived  from  "  detached  developments  of  bone  in  the  lower  part 
of  the  capsule  of  the  notochord,'^  at  the  inferior  interspace  be- 
tween the  occiput  and  atlas,  and  at  the  similar  interspaces  of  the 
two  or  three  succeeding  cervical  vertebrse ;  but  varying  in  num- 
ber in  different  species. 

A  recent  opportunity  of  examining-  the  atlas  and  axis  of  the 
Plesiosaurus,  lundly  aflbrded  me  by  my  friend  Prof.  Sedgwick,  has 
not  only  strengthened  this  view  of  the  general  nature  of  the  '  sub- 
vertebral  wedge-bones,^  but  has  made  me  incline  to  the  second 
hypothesis  of  the  special  homology  of  the  first  or  anterior  of  the 
wedge-bones,  which  is  proposed  in  my  '  Report  on  British  Fossil 
Reptiles,'  viz.  that  it  answered  to  the  part  described  as  the  body 
of  the  atlas  in  the  existing  Saunans  and  Chelonians;  which  there- 
fore may  be  regarded,  like  the  first  subvertebral  wedge-bone,  as 
the  cortical  part  only  of  such  vertebral  body,  like  the  plate  of  bone 
beneath  the  biconcave  central  part  of  the  body  of  the  atlas  in  the 
Siluroid  fish. 

16* 
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The  atlas  and  axie  in  the  pjg.  3, 

Pfen'os<n(nu(fig.3]  preserve  A  B 

the  general  proportionB  of 
the  other  cerrieal  vertebrie, 
and  are  consequently  longer 
than  their  homologues  in 
the/cA/AytwflMrtw;  but  they 
are  similarly  anchylosed  to- 
gether, and  measure  4^  cen- 
timeters (nearly  2  inches)     ,     ,   ,     ,    ,         .     ■    n,   ■ 

■       , ,1:      „  ■' ,; , '     Anulivlosed  atlHB  and  axis,  PItiuititlirut 

m    length,    3   centmieters  «a.Aj,<™«,  reduced, 

across  the  antenor  concave 

surface  of  the  atlas,  and  8^  centimeters  across  the  less  con- 
cave  posterior  surface  of  the  axis :  the  neural  arch  of  each 
vertebra  has  coalesced  with  its  centrum ;  and  a  long  obtuse  pro- 
cess is  formed  below  by  a  similar  coalescence  of  the  first  and 
second  'wedge-bones'  with  each  other  and  with  their  respective 
centrums.  The  limits  of  the  anterior  '  wedge-bone/  ca,  ex,  are 
traceable :  it  is  proportionally  larger  than  in  the  Ichthyotawvs 
(fig.  2),  in  which  it  is  likewise  larger  than  the  succeeding  wedge- 
bones.  It  forms  in  the  Plesiosaunu  the  lower  third  part  of  the 
atlantal  cup  for  the  occipital  condyle  B,  c  a,  e  x ;  the  anchylosed 
bases  of  the  neurapophyseB  (n  a)  form  the  upper  border  of  the 
cup,  and  the  intermediate  part  or  bottom  of  the  cavity  is  formed 
by  the  centrum  of  the  atlas  (c  a),  or  rather  by  that  part  which, 
like  the  biconcave  centrum  in  the  Siluroid  fish,  is  developed  from 
the  central  portion  of  the  notochord. 

The  smaller  or  second  wedge-bone  (c  g,ex)iB  lodged  in  the 
inferior  interspace  between  the  atlas  and  axis,  but  has  coalesced 
with  both  bones,  as  well  as  with  the  targe  anterior  wedge-bone 
or  cortical  part  of  the  body  of  the  atlas,  ca,  ex.  This  anterior 
wedge-bone  developcs  a  thick  but  short  rough  tuberosity  &om 
ita  under  part,  but  there  is  no  distinct  second  tuberosity  from 
the  second  wedge-bone :  both,  indeed,  have  so  coalesced  together 
as  to  parallel  the  continuous  ossification  of  the  under  part  of  the 
notochordal  capsule  beneath  the  central  parts  of  the  bodies  of 
the  atlas  and  axis  in  the  Siluroid  fish  (fig.  1,  ca  ex,  cz  ex,  &c.]. 
There  is  no  transverse  process  irom  the  centrum  of  the  atlas  of 
the  Pletiogaurua ;  but  the  fractured  base  of  a  depressed  parapo- 
physis,  p  (lower  tranaverse  process),  or  anchylosed  rib,  projects 
from  each  side  of  the  proper  centrum  of  the  axis. 

In  a  large  Iguanoid  lizard  {Amblyrhynchua)  the  part  answering 
to  that  described  by  Cuvier  as  the  body  of  the  atlas  in  the  Mo- 
nitor and  Crocodile*  bas  the  form  of  a  wedge  (fig.  4,  ca,  e  x) 
'  Ouem.  Fou.  v.  pt.  2.  p.  SB. 
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lilce  the  first  vedge-boDe  in  the  Plesiotaurag,  and  forms  the  lower 

third  port  of  the  cup  for  the  occipital  condyle :  it  articulates  be- 

Fig.  4. 


hind  to  a  second  similarly-shaped  wedge-bone  (ex,  ex) ;  above  to 
the  part  c  a,  (indicated  by  the  dotted  outline  on  the  neural  arch 
of  the  atlas  which  covers  it,)  which  answers  to  the  body  of  the  atlas, 
or  rather  the  central  partof  thebodyof  the  atlas,  in  thePleeiosauna 
(c  a,  fig.  3] ;  but  which  there  also  immediately  supports  the  neural 
arch  (n  a),  whilst  in  the  recent  Saurian  the  base  of  each  neura- 
pophysis  (na,  fig.  4]  descends  to  rest  upon  the  angles  of  the 
base  of  the  '  wedge-bone '  (ca,  e  x)  which  represents  the  inferior 
peripheral  part  of  the  body  of  the  atlas.  The  interspace  between 
the  bases  of  the  neurapopoyses  is  occupied  by  the  dutinct  ossicle 
(c  a)  which  adheres  closely  by  a  flat  surface  to  the  body  of  the 
axis  (c  x),  and  forms  the  bottom  of  the  articular  concavity  for  the 
occipital  condyle :  it  Is  the  part  described  by  Curier  as  '  piece 
analogue  h  I'odontoide '  in  the  Monitor*,  and  it  is  plainly  the 
homoTogue  of  the  part  of  the  body  of  the  atlas  which  is  joined 
by  a  fiat  surface,  and  early  aochylosed,  to  the  body  of  the  axis  in 
the  Plesiosaurus  and  Ichtkyosawus.  In  the  existing  Lacertians 
the  'odontoide'  differs,  however,  from  the  anchylosed  atlas  of 
the  Enaliosauria  by  taking  no  share  in  the  support  of  the  neura- 
pophyses  of  the  atlas :  the  ossification  of  these  has  obviously  ex- 
tended  deeper  into  the  sides  of  the  notochordal  capsule,  so  that 
they  articukte  directly  with  the  wedge-bone  (c  a,  e  x)  developed  in 
the  inferior  part  of  that  capsule :  and  the  central  ossification  (c  a) 
adapted  to  the  lower  half  of  such  atlantal  vertebral  ring  is  pro- 
portionally reduced.  The  first  '  wedge-bone  '  or  cortical  part  of 
the  body  of  the  atlas  (fig.  4,  ca,  e x)  is  carinate  below  in  the 
Amblyrhynckua,  and  the  keel  is  produced  backwards  iuto  a  short 
spine.  The  second  'wedge-bone/  ex,  ex,  is  similarly  shaped, 
but  rather  larger  than  the  first.  Its  base  articulates  behind  with 
the  body  of  the  axis,  c  x,  above  with  the  odontoid  piece,  c  a,  and 
■  Osaem.  Fow.  v.  pt.  2.  p.  283. 
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in  front  with  the  wedge-shaped  cortical  part  of  the  body  of  the 
atlas  ca,  ex.  The  lower  part  of  the  second  wedge-bone  is  pro- 
duced into  a  short  spine. 

There  is  a  distinct  cartilaginous  rudiment  of  a  rib  {pleura- 
popkysis,  pi,  1)  attached  to  the  diapophysis  (transverse  process 
from  the  neural  arch)  of  the  atlas^  and  another  from  that  of  the 
fourth  vertebra  {pi,  4).  The  first  ossified  pleurapophysis  {pi,  5) 
occurs  on  the  fifth  vertebra ;  and  beneath  the  diapophysis  support- 
ing this  rib,  there  is  a  cartilaginous  rudiment  of  a  parapophysis 
(p) ;  the  same  is  still  more  plainly  seen  in  the  sixth  cervical  verte- 
bra, but  the  heads  of  the  pleurapophyses  are  simple. 

The  odontoid  piece  (c  a)  is  convex  from  side  to  side,  concave 
from  above  downwards ;  is  firmly  attached  to  the  fore-part  of  the 
body  of  the  axis  and  to  the  second  wedge-bone,  but  with  visible 
traces  of  the  suture  remaining.  The  lower  part  of  the  body  of 
the  axis  is  carinate,  but  not  produced  into  a  spine.  A  third  sepa- 
rate ossification  in  the  capsule  of  the  notochord  {c  3,  e  x)  is  wedged 
into  the  inferior  interspace  between  the  axis  and  third  vertebra ; 
and  similar  but  successively  smaller  wedge-bones  {c^ex,chex) 
are  articulated  between  the  fourth  and  fifth,  fifth  and  sixth,  and 
also  between  the  sixth  and  seventh  vertebrae  in  the  Amblyrhyn- 
chus.  If  the  odontoid  process  be  interpreted  as  the  homologue 
of  the  anterior  anchylosed  body  of  the  atlas  in  the  Plesiosaurus, 
the  first  wedge-bone  will  stand  in  the  same  relation  to  it  as  the 
second  wedge-bone  does  to  the  axis,  the  third  to  the  third  verte- 
bra, the  fourth  to  the  fourth,  and  so  on.  These  wedge-bones 
are  plainly  the  special  homologues  of  the  '  subvertebral  wedge- 
bones '  discovered  by  Sir  P.  Egerton  in  the  Ichthyosaurus;  but 
their  general  homology  is  open  to  two  interpretations.  They 
are,  no  doubt,  autogenous  ossifications  in  the  under  part  of  the 
capsule  of  the  notochord;  but,  as  such,  may  be  interpreted  either 
as  parts  of  the  cortical  layer  of  the  centrum  of  their  respective 
vertebrae,  or  as  rudimentary  haemapophyses  and  imperforate  ho- 
motypes  in  the  neck  of  the  hsemal  arches  and  spines  in  the  tail*. 
According  to  the  latter  view,  what  has  usually  been  regarded  as 
the  centrum  or  body  of  the  atlas  in  Saurians,  Chelonians,  and  the 
higher  Vertebrata  would  be  the  hsemapophysis  of  that  vertebra ; 
and  the  odontoid  process  the  true  centrum.  But  against  this 
view  militates  the  constant  relation  of  the  inferior  wedge-shaped 
bone  of  the  atlas  in  Saurians,  Chelonians  and  higher  Vertebrates 
to  the  neurapophyses,  as  immediately  supporting  them  and  com- 
pleting with  them  the  neural  arch.  The  obvious  serial  homology, 
also,  of  that  lower  part  of  the  atlas  {c  a,  e  x)  with  the  basi-occipital 
and  basi-sphenoid  leads  me  to  conclude  that,  Uke  them,  it  is  the 

*   In  the  Ba^rutf  in  fact,  the  corresponding  oraification  of  the  noto- 
chordal  capsule  ii  actually  perforated  by  the  aorta. 
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infisrior  cortical  part  of  the  body  of  its  vertebra.  In  the  cranial 
vertebne  thia  usually  depressed  and  expanded  cortical  part,  exem- 
plified by  the  baai-occipital,  baai-Bphenoid,presplienoid  and  vomer, 
u  the  sole  representative  of  the  centrum  of  such  vertebne  :  in  the 
atlas  the  odontoid  process  would  represent  the  central  part  also 
of  the  body  of  the  vertebra,  but  detached  tram  the  cortical  part. 

The  following  facts,  however,  appear  to  oppose  themselves  to 
the  determination  of  the  '  odontoid '  as  the  central  part  of  the 
body  of  the  atlas. 

In  the  great  Australian  Skink  {Cyclopia  ffigos)  the  second 
wedge-bone  (fig.  5,od,  e  x),  which  is  dfveloped  into  a  long  spine 


and  is  anchylosed  to  the  under  part  of  the  odontoid  piece,  is  not 
the  only  inferior  or  luemal  spme  of  the  axis  vertebra;  but  a 
second  oroader  and  longer  spine  [ex,  ex)\B  developed  firom  the 
under  part  of  the  proper  body  of  the  axis.  Ana  the  fact  of 
the  absence  of  any  suture  between  thia  spine  and  the  body  of 
the  axis  is  not  enough  to  support  the  conclusion  that  it  is  a  mere 
excess  of  development  of  the  under  part  of  the  body  of  the  axis 
and  no  true  homotype  of  the  inferior  spines  or  wedge-bones ;  be- 
cauae,  besides  the  anchylosis  of  the  preceding  spine  [od,  ex) 
with  the  odontoid  piece,  the  fourth  spine  (c  3,  e  x)  is  equally 
anchylosed  with  or  developed  from  the  whole  under  part  of  the 
third  cervical  vertebra  of  the  Cycladia ;  and  the  fifth  spine  (c  4,  ex) 
is  a  similarly  continuaus  process  from  the  under  part  of  the  fourth 
vertebra.  As  the  odontoid  piece  and  its  spine  are  completely 
anchylosed  with  the  axis,  this  vertebra  presents  the  anomalous 
structure  of  one  neural  spine  and  two  consecutive  luemal  spines. 
The  above- described  structure  of  the  anterior  vertebne  of  the 
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neck  of  the  Cycloius  gigas  gives  some  colour  to  the  view  of  the 
odontoid  as  the  rudiment  of  a  vertebra  distinct  from  both  atlas 
and  axis,  and  which  in  the  Cydodus  is  represented  by  the  cen- 
trum and  haemal  spine,  without  the  neural  arch. 

The  structure  of  the  atlas  and  axis  in  the  Crocodile  (fig.  6)  gives 
further  colour  to  this  view.  The  odontoid  piece  (c  a)  is  wholly 
interposed  between  the  wedge-shaped  pj    q^ 

cortical  part  of  the  bodv  of  the  atlas, 
ea,  ex,  and  the  body  of  the  axis,  c a : 
moreover  the  wedge-bone,  ca,  ex,  not 
only  supports  neurapophyses,  it  a,  but 
also   pleurapophyses,  pi  a:    and   the  m^^f^^Mm»*f* 

odontoid,  ca,  in  like  manner,  besides 
giving  some  support  to  the  neurapo- 
physes, nx,  also  supports,  and  that  ex- 
clusively, the  pleurapophyses,  plx,  or         Atlas  and  axis  of  the 
second  pair  of  cervical  ribs.  Gavial. 

The  true  centrum  of  the  axis  c  x  supports  no  ribs,  and  ap- 
pears like  an  enormous  epiphysis  to  c  a,  extended  backwards  to 
aid  in  supporting  the  long  neural  arch  n  x.  Neither  the  odontoid 
c  a,  nor  the  wedge-shaped  part  of  the  atlas  ca,  ex,  sre  produced 
into  inferior  spines.  K  however,  as  the  anatomy  of  the  atlas 
and  axis  in  Laoertian  Saurians  has  led  me  to  conclude,  the 
odontoid  c  a  is  the  homologue  of  the  anterior  (c  a,  figs.  2  &  3) 
of  the  two  anchylosed  vertebral  centrums  described  as  atlas  and 
axis  in  the  Enaliosaurs,  the  bifurcate  pleurapophysis  pi  in  the 
Crocodile  should  be  the  displaced  homologue  of  that  which  is 
articulated  to  the  posterior  of  those  vertebral  centrums  in  the 
Ichthyosaurus,  and  the  articular  surface  of  which  is  shown  at 
p,  ex,  A,  fig.  3,  in  the  Plesiosaums,  and  by  Sir  P.  Egerton  in 
pi.  14.  fig.  2.Bd  of  his  Memoir  above-cited,  in  the  Ichthyosaurus. 
Whether  the  anterior  vertebra  c  a,  fig.  2,  may  also  have  supported 
by  the  surface  p,  a  rib,  homologous  with  that  of  the  atlas  of  the 
Crocodile  pi  a,  is  uncertain ;  but,  if  so,  the  atlantal  rib  in  the 
Crocodile  would  show,  in  like  manner,  a  displacement  forwards, 
from  the  central  part  of  the  body  c  a,  represented  by  the  odon- 
toid piece  in  recent  Saurians,  to  the  first  subvertebral  wedge- 
bone  ca,ex,  which  represents  the  body  of  the  atlas  in  such  Sau- 
rians, and  takes  a  share  in  the  support  of  the  neural  arch,  which 
its  homologue  does  not  do  in  the  Ichthyosaurus  and  Plesiosaurus. 
If,  however,  the  hypothesis  that  c  a,  fig.  6,  in  the  Crocodile  is  the 
homologue  of  the  anchylosed  atlas  c  a,  figs.  2  &  3,  of  the  Ena- 
liosaurs, and  that  ca,  ex,  fig.  6,  is  the  homologue  of  the  first 
wedge-bone,  ca,  ex,  fig.  2,  be  saved  by  assuming  an  advanced 
displacement  of  the  pleurapophyses /7/x  and  pi  a,  in  the  Croco- 
dile, the  numbers  and  relations  of  the  inferior  spines  in  the  great 
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Cychdus  do  not  lend  themselves  so  readily  to  the  same  determi- 
nation of  the  odontoid  in  that  lizard,  as  a  part  or  complement  of 
the  body  of  the  first  vertebra. 

The  number  of  the  inferior  spines  might  be  made  to  corre- 
spond with  that  of  the  vertebrae  by  supposing  either  od,  ex,  or 
ex,  ex,  in  fig.  5,  to  be  an  accessory  exogenous  process,  and  not 
a  true  homotype  of  the  other  four  spines;  or  the  spine  ex,  ex, 
may  be  held  to  belong  properly  to  the  third  vertebra,  and  with 
the  succeeding  spines  to  be  abnormally  advanced  and  anchylosed 
to  the  vertebra  anterior  to  the  one  to  which  it  properly  belongs. 
Yet  both  these  suppositions  appear  to  be  equally  arbitrary.  'Die 
condition  of  the  odontoid  and  axis  in  the  Cyclodus  is,  neverthe- 
less, an  exceptional  one  in  the  Lacertia,  and  I  no  longer  regard 
the  distinct  inferior  spine  ex,  ex,  in  fig.  5,  as  a  proof  that  the 
odontoid,  like  the  atlas,  is  the  homologue  of  one  of  the  subverte- 
bral  wedge-bones.  I  still  retain  the  opinion  that  it  is  not  ''the 
peculiarly  developed  anterior  articular  epiphysis  of  the  second 
vertebra*'*;  but  I  return  to  my  former  idea  of  the  special  ho- 
mology of  the  odontoid  piece  in  Saurians,  and  consequently  the 
odontoid  process  in  mammals,  with  the  part  called  the  anchy- 
losed atlas  in  the  Ichthyosaurus;  and  the  subsequently  ascer- 
tained structure  of  the  parts  in  the  Pksiosaurus  has  confirmed 
the  conclusion  that  the  first  subvertebral  wedge-bone  in  the 
Ichthyosaurus  and  Plesiosaurus  represents  the  part  which  has 
been  called  'body  of  the  atlas*  in  existing  reptiles,  but  is  reduced 
to  a  still  more  atrophied  condition  than  in  themf* 

With  respect  to  the  general  homology  of  these  parts,  the  first 
wedge-bone  is  a  detached  part  of  the  cortex  of  the  body  of  the 
atlas,  and  the  so-called  atlas  in  the  Enaliosauria  or  the  odontoid 
piece  in  existing  Sauria  is  the  central  ossification  of  the  same 
vertebral  element.  The  anchylosis  of  the  atlas  and  axis  is  no 
longer,  therefore,  a  peculiarity  of  the  EnaUosauria,  but  a  struc- 
ture essentially  repeated  in  every  higher  vertebrate  form  up  to 
Man,  in  whom  the  anchylosed  part  of  the  atlas  bears  the  anthro- 
potomical  name  of  '  odontoid  process.*  It  might  be  expected  that 
the  segment  immediately  succeeding  those  of  the  skull  would  be 
the  seat  of  more  extensive  and  remarkable  modifications  than  the 
succeeding  vertebrae  of  the  trunk,  and  each  modification  will  be 
found,  as  the  habits  and  mode  of  life  of  the  different  species  be- 
come better  known,  to  be  expressly  adapted  to  such  habits.  But 
such  recognition  of  final  causes  by  no  means  precludes  the  neces- 
sity for  every  legitimate  attempt  to  uplift  the  veil  which  hides 
the  type  upon  which  all  the  adaptive  modifications  of  the  endo- 
skeleton  are  based. 

*  Report  on  Archetype  of  Vertebral  Skeleton,  1846,  p.  261. 
t  Report  on  BritiBh  Fossil  Reptiles,  1839,  p.  101. 
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XXI. — On  the  Fossil  Botany  and  Zoology  of  the  Rocks  associated 
with  the  Coal  of  Australia.  By  Faedebick  M'Coy^  M.G.S. 
&  N.H.S.D.  &c. 

[Continued  from  p.  157.] 
[With  nine  Plates.] 

ZOOPHYTA. 

Stenopora  crinita  (Lonsd.). 

Very  abundant^  forming  globose  masses  five  inches  in  diameter, 
with  a  mammillated  surface  like  that  of  the  Ceriopora  verrucosa 
(Gold.).  In  the  sandstone  of  WoUongong,  N.  S.Wales ;  also  in  the 
sandstone  of  Darlington ;  more  rare  in  calcareous  beds  at  Black 
Head,  N.  S.  Wales. 

Stenopora  ovata  (Lonsd.). 
Common  in  Darlington  sandstone,  N.  S.  Wales. 

Stenopora  Tasmaniensis  (Lonsd.). 
Not  uncommon  in  the  sandstone  of  DarUngton,  N.  S.  Wales. 

FenesteUa  ampla  (Lonsd.). 

Common  in  the  sandstones  of  Muree,  BelFs  Creek,  and  Loa- 
der's Creek,  N.  S.  Wales. 

Fenestella  fossula  (Ix>nsd.). 
Common  in  the  sandstone  of  Muree,  N.  S.  Wales. 

Fenestella  intemata  (Lonsd.). 

Common  in  the  sandstone  of  Bell's  Creek  and  Darlington, 
N.  S.  Wales. 

Fenestella  undulata  (Phil.). 

Rare  in  the  shale  of  Dunvegan,  N.  S.  Wales. 

Fenestella. 

Two  species  closely  resembling  the  F.  antiaua  (Lonsd.)  •  (the 
Devonian  variety)  and  the  F.  plebeia  (M'Coy)  of  the  British  carb. 
slate,  but  not  determinable  with  certainty  from  their  state  of  pre- 
servation :  common  in  the  shale  of  Korinday  N.  S.  Wales. 

GUmconome. 

A  species  most  allied  to  the  6.  pluma  (Phil.)  of  the  British 
carboniferous  rocks,  and  perhaps  identical  with  it,  but  not  in 
8u£Bciently  good  preservation  to  determine.  Common  in  the 
shale  of  Dunvegan,  N.  S.  Wales. 
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Cladochonus  (M'Coy),  new  genus. 

(Etym.  kXASo^^  a  branch,  and  ^coki;,  a  funnel.) 

Gen,  Char.  Polypidom  of  very  thick^  straight^  slender,  calca- 
reous tubes,  suddenly  dilating  at  short  regular  distances  into 
large,  oblique,  cup-shaped  terminal  chambers,  longitudinally 
striated  within;  from  the  point  where  the  dilatation  commences, 
a  second  slender  tube  similar  to  the  first  is  given  off  at  an 
angle  varying  with  the  species,  and  terminating  at  the  same 
distance  as  the  former  in  a  similar  cup,  bent  in  nearly  an  op- 
posite direction  to  the  first,  and  giving  rise  at  its  base  to  a 
third  slender  tube  as  before.  The  whole  polypidom  erect, 
attached  by  the  base  only,  which  embraces  some  foreign  body. 

These  singular  and  beautiful  corals  have  some  relation  to 
Aulopora,  but  differ  in  their  curious  erect  habit,  regular,  angular, 
mode  of  branching,  slender,  equal,  stem-like  tubes  and  abruptly 
dilated  terminal  cups  bent  in  nearly  opposite  directions.  The 
Aulopores  are  attached  for  the  most  part  by  one  side ;  the  tubes 
gradually  expand  to  the  mouths,  which  all  open  nearly  in  one 
direction  J  they  have  no  regukr  distance  for  branching  and  ire- 
quently  anastomose.  The  present  corals  have  also  much  thicker 
walls  to  the  tubes,  the  central  hollow  being  proportionally  very 
smaU.  I  formerly  described  some  species  of  this  group  under 
the  genus  Jania,  being  uncertain  where  to  place  them ;  such  are 
the  J.  crassa  and  /.  bactdaria  of  the  '  Synopsis  of  the  Irish  Garb. 
Limestone  Fossils,'  which  should  now  be  removed  to  this  genus. 

Cladochonus  tenuicoUis  (M^Coy).     Fl.  XI.  fig.  8. 

Distinguished  by  the  slendemess  of  the  stems.  Common  in 
the  Dunvegan  shale. 

Strombodes  ?  Australis  (M'Coy).     PI.  XI.  fig.  9. 

I  have  given  the  above  name  provisionally  to  a  species  of 
Strombodes  from  the  calcareous  shale  of  Wagamee,  N.  d.  Wales, 
having  the  precise  form  of  the  Turbinolia  fungites  of  British 
writers.  It  is  certainly  without  transverse  chambers,  having  the 
vertical  lamellse  twisted  about  the  centre;  the  lamellae  are  about 
thirty-six  in  number,  all  reaching  the  centre,  though  grouped 
in  irregular  bundles  as  they  approach  it.  The  section  is  slightly 
oval,  the  lamellse  in  the  direction  of  the  long  axis  being  straight, 
those  of  the  sides  much  arched.  The  external  surface  is  striated 
longitudinally,  the  striae  being  double  the  number  of  the  lamellse. 

Turbinolopsis  bvna  (Lonsd.). 

Agreeing  minutely  with  Devonshire  specimens.  Rare  in  the 
shale  of  Dunvegan,  N.  S.  Wales. 
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Amplexus  arundmaceus  (Lonad.). 

Common  in  the  gray  limestone  of  CurraduUa  or  Limestone 
Creek,  N.  S.  Wales. 

CRINOIDEA. 

Tribrachyocrinus  (M'Coy),  new  genus. 

Gen.  Char,  Cup  globose ;  pelvis  (or  dorso-central  plate)  large, 
saucer-shaped,  pentagonal,  tripartite;  first  costals  (or first  row 
of  perisomic  plates)  five,  one  pentagonal,  three  hexagonal  and 
one  (?)  heptagonal ;  one  of  the  hexagonal  costals  is  truncate 
above  and  supports  one  pentagonal  interscapular  plate;  between 
these  and  the  heptagonal  costal  is  situated  one  large,  round- 
ish, pentagonal,  intercostal  plate;  in  the  re-entering  angle 
between  tins  latter  and  the  summit  of  the  heptagonal  costal  is 
an  obscurely  hexagonal  plate,  analogous  to  a  second  costal. 
Scapuke  (or  ray-bearing  plates)  three,  rhomboidal  or  obscurely 
pentagonal,  upper  margin  rounded,  lower  margin  pointed; 
two  of  those  in  the  re-entering  angles  between  the  first  costals 
and  one  in  the  angle  between  the  intercostal  plate  and  the 
second  costal.  Interscapular  plates  three,  shield-shaped,  pen- 
tagonal ;  upper  margin  broad,  straight,  truncate,  with  the  two 
upper  lateral  angles  horizontally  extended  into  short  angular 
processes. 

The  singular  Cnnoid  for  which  I  propose  this  genus  is  veiy 
differently  constructed  from  any  other  of  the  generic  groups  with 
which  I  am  acquainted.  The  cup  is  not  symmetrical  in  form, 
like  that  of  other  Crinoids,  but  is  as  it  were  humped  on  one  side 
by  the  interpolation  of  the  large  irregular  intercostal  (marked  k 
in  the  diagram)  and  the  second  costal  (t).  The  only  specimen 
found  is  slightly  crushed  laterally,  so  as  to  render  this  inequality 
of  the  sides  very  remarkable.  The  arm-bearing  plates  or  scapulae, 
which  are  so  generally  five  in  the  other  genera,  are  only  three  in 
the  present  animal,  forming  a  strong  peculiarity  which  it  shares 
only  with  the  genus  Triacrinus  of  Count  Miinster  (Beitrage  2ur 
Petrefactenkunde),  a  little  Crinoid  of  the  Eifel  differing  in  every 
other  respect  from  the  Australian  form.  The  general  disposition 
of  the  plates  is  most  analogous  to  that  of  Poterioicrinus,  from 
which  it  differs  in  the  number  of  the  scapulae  and  every  point  of 
detail.  I  am  as  yet  only  acquainted  with  one  species  of  the  ge- 
nus, which  it  is  not  possible  therefore  to  characterize  specifically : 
I  have  dedicated  it  to  the  Rev.  W.  B.  Clark,  to  whose  zeal  we  owe 
the  specimens  described  in  this  paper. 

Tribrachyocrinus  Clarkii  (M'Coy).     PI.  XII.  fig  .2. 

The  surface  is  smooth,  with  the  exception  of  a  few  irregular 
radiating  plicae  at  the  margin  of  some  of  the  plates,  which  seem 
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in  some  cases  to  overlap  each  other — an  appearance  however 
which  may  be  deceptive.  Length  of  the  cup  1  inch  7  lines^ 
width  about  1^  inch. 

From  the  soft  gray  shale  of  Darlington,  N.  S.  Wales. 

Actinocrinus, 

Fragments  of  pelvic  plate  of  this  genus  occur  in  the  Dunvegan 
shale,  and  large  columns  apparently  of  Cyathocrinus  are  common 
in  the  limestone  of  Wagamee,  N.  S.  Wales,  and  also  in  the  lime- 
stone of  Wollamhoola,  N.  S.  Wales. 

CRUSTACEA. 

{Entomostraca.) 
Bairdia  curtus  (M'Coy),  Synop.  C.  L.  Foss.  pi.  23.  fig.  6. 

This  little  creature  is  perfectly  identical  with  those  I  have  de- 
scribed and  figured,  from  the  lower  limestone  of  Kildare,  in  the 
'  Synopsis  of  the  Carb.  Limestone  Fossils  of  Ireland.' 

Mr.  Morris,  in  Count  Strzelecki's  work,  has  noticed  a  Bairdia 
which  he  says  is  intermediate  between  my  B,  gracilis  and  JB.  ctfr- 
tus,  being  more  slender  than  the  latter ;  but  his  figure  is  greatly 
more  gibbose,  so  that  I  am  uncertain  whether  his  B.  affinis  be 
really  distinct  or  not.  At  any  rate  there  can  be  no  doubt  with 
regard  to  the  present  examples,  which  are  from  the  shale  of  Dun- 
vegan,  N.  S.  Wales. 

Cythere  impressa  (M'Coy),  Synop.  C.  L.  Foss.  pi.  23.  fig.  16. 

This  is  another  species  which  I  have  described  from  the  shales 
at  the  base  of  the  carboniferous  series  in  Ireland,  and  from  the 
complexity  of  its  form  is,  if  possible,  a  still  more  positive  iden- 
tification than  the  last ;  the  agreement  in  outline,  central  hollow 
and  its  little  marginal  tubercle,  &c.  being  absolutely  perfect,  and 
admitting  of  no  doubt.  It  is  certainly  very  curious  to  see  those 
two  genera  and  species  of  minute  Crustaceans  occurring  together 
in  the  shales  at  the  Antipodes  just  as  we  see  them  in  our  own 
lower  carboniferous  beds. 

Occurs  with  the  B.  curtus  in  the  shale  of  Dunvegan,  N.  S. 
Wales. 

{Trilobita.) 

Brachymetopus  (M'Coy),  new  genus. 

(Etym.  ^payy;,  short,  and  fieranrov,  the  forehead  or  glabella^ 

Gen,  Char.  Cephalothorax  truncato-orbicular;  limb  narrow,  pro- 
duced backwards  into  flattened  spines;  glabella  smooth,  cylin- 
drical or  ovate,  about  twice  as  long  as  wide,  not  reaching 
within  about  its  own  diameter  of  the  front  margin ;  one  pair 
of  small,  basal,  cephalothoracic  furrows,  or  none.    Eyes  reni- 
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form,  in  the  midst  of  the  cheeks  (7  smooth) ;  eye-lines  un- 
known. Surface  strongly  granulated ;  one  tubercle  on  each 
side  of  the  anterior  end  of  the  glabella,  the  marginal  row  and 
a  circle  round  each  eye  being  lai^r  than  the  rest.  Body-seg- 
ments unknown.  Pygidium  nearly  resembling  the  cephalo- 
thorax  in  size  and  form,  rather  more  pointed,  strongly  trilobed, 
and  with  a  thickened  prominent  margin ;  axal  looe  about  as 
wide  as  the  lateral  lobes,  of  about  seventeen  narrow  segments; 
lateral  segments  about  seven,  divided  firom  their  origin,  each 
terminating  in  a  large  tubercle  at  the  margin. 

The  minute  Trilobites  for  which  I  propose  the  present  genus 
are  very  distinct  in  habit  from  those  of  other  genera,  and  as  two 
or  three  species  are  now  known,  it  seems  desirable  to  place  them 
together  under  one  name.  They  are  the  smallest  perfect  Trilobites 
known,  from  two  to  three  lines  being  the  greatest  width  they  have 
been  seen  to  attain.  The  Phillipsia  Maccoyi  of  Capt.  Portlock's 
6eol.  Report  on  Londonderry,  ftc.  certainly  belongs  to  this  genus, 
and  is  at  first  sight  difficult  to  distinguish  specifically  from  the 
Australian  species.  The  Irish  species  alluded  to  was  collected  by 
the  writer  from  the  lower  carboidferouB  Umestone  of  Kild»e,  Ja 
sent  to  Capt.  Portlock  for  his  monograph  of  Irish  Trilobites;, 
under  the  impression  that  it  formed  the  type  of  a  new  genus 
and  species,  but  probably  from  there  being  but  one  specimen  it 
was  placed  provisionally  by  that  author  in  his  genus  PhiUy)$ia, 
from  which  it  differs  in  its  small,  short  glabella,  smooth  eyes, 
want  of  cepUalothoracic  furrows,  &;c.  Having  now  examined 
numerous  specimens  of  the  Australian  species,  there  can  be  no 
longer  any  doubt  of  the  distinctness  of  the  group  from  Phillipsia 
from  the  characters  of  the  cephalothorax,  and  the  pygidium  is 
still  more  distinct.  From  those  materials  I  have  therdbre  drawn 
up  the  above  characters,  which  it  is  believed  will  distinguish  them 
easily  fit>m  the  other  generic  types.  From  the  general  similari^ 
in  the  structure  of  the  pygidium,  I  am  inclined  to  refer  the  fossil 
which  I  have  named  Phillipsia  (?)  discors  (Synopsis  of  the  Garb. 
Limestone  Foss.  of  Ireland,  pi.  4.  fig.  7.  p.  161)  to  the  same 
genus.  This  is  also  a  very  small  Tnlobite,  the  length  of  the 
pygidium  being  only  three  lines;  and  although  referring  it  pro- 
visionally to  Phillipsia,  I  suggested  in  the  above  work  that  it 
should  when  better  known  form  the  type  of  a  distinct  genus, 
which  however  it  was  not  possible  to  frame  until  now.  I  have 
dedicated  the  present  species  to  Count  Strzelecki,  whose  fine 
work  on  the  physical  features  of  New  South  Wales  and  Van 
Diemen's  Land  has  so  materially  advanced  our  knowledge  of  that 
country,  and  who  has  recorded  the  existence  of  minute  Trilobites 
(undetermined)  in  the  limestone  of  Yass  Plains,  which  probably 
belong  to  this  group  if  not  to  this  species. 
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Brachymetopus  Strzeleckii  (M'Coy).     Pi.  XII.  fig.  1. 

Sp.  Char.  Glabella  widest  at  the  base^  with  one  very  minute 
obscurely  marked  cephalothoracic  furrow  at  the  base  on  each 
side ;  all  the  segments  of  the  pygidium  with  an  irregularly 
tuberculated  ridge  along  the  middle ;  lateral  segments  forming 
large  tubercles  where  they  join  the  thickened  limb^  opposite 
each  of  which  is  a  short  slender  spine  projecting  firom  the 
margin. 

The  greater  size  of  the  glabella  and  its  being  widest  at  the 
base  will  distinguish  the  head  from  that  of  the  P.  Maccoyi 
(Portk.)i  and  the  granulation  extending  entirely  across  the  seg- 
ments and  the  spinose  margin  will  distinguish  the  pygidium 
from  that  of  the  P.  discors  (M'Coy). 

Width  one  and  a  half  line. 

Common  in  the  shale  of  Dunvegan^  N.  S.  Wales. 

Phillipsia. 

A  species  closely  resembling  the  P.  gemmalifera  (Phil,  sp.), 
but  not  distinctly  preserved,  occurs  in  the  shale  of  Dunvegan, 
N.  S.  Wales. 

MOLLUSCA. 

{Brachiofpoia^ 

Atrypa  cymbaformis  (Mor.). 

Very  common  in  the  sandstone  of  Muree,  N.  S.  Wales,  and  in 
the  impure  limestone  of  Black  Head,  N.  S.  Wales. 

Atrypa  biundata  (M'Coy).     PI.  XIII.  figs.  9  ft  9  a. 

Sp.  Char.  Longitudinally  ovate,  gibbose,  smooth ;  front  narrow; 
margin  raised  in  two  rounded  waves,  from  which  two  obsolete 
rounded  ridges  extend  a  short  way  towards  the  beak  on  the 
ventral  valve,  and  one  obscure  rounded  mesial  ridge  extends 
nearly  to  the  beak  on  the  dorsal  valve. 

This  species  closely  resembles  the  A.  hastata  (Sow.)  of  the  Bri- 
tish  mountain  Umestone,  and  may  have  been  confounded  with  it ; 
it  is  however  perfectly  well  distinguished  by  the  character  of  the 
front  margin,  which  in  A.  hastata  is  straight  and  even,  but  is 
elevated  and  bent  into  a  double  fold  in  the  Australian  species, 
somewhat  as  in  the  less  exaggerated  varieties  of  the  Terebrattda 
b^licata  (Sow.)  of  the  oolites  (from  which  it  is  known  by  its 
imperforate  beak,  &c.) ;  also  both  valves  of  the  A.  hastata  are 
plano-concave  towards  the  front  margin,  while  the  dorsal  valve 
of  the  present  species  presents  an  obtuse  mesial  convexity. 
Length  1  inch  1  line,  width  10  lines,  thickness  7  lines. 

Common  in  the  dark  limestone  of  JSlack  Head,  N.  S.  Wales,  in 
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the  coarse  conglomerate  of  Korinda,  N.  S.  Wales,  and  in  the  gray 
schists  of  Lewin's  Brook,  N.  S.  Wales. 

Atrypa  Jukesii  (M'Coy).     PI.  XIII.  fig.  8. 

Sp,  Char.  Transversely  oval,  length  two-thirds  the  width ;  sides 
with  eight  or  nine  large,  acutely  angular,  simple  plaits,  ex- 
tending from  the  beak  to  the  margin,  which  they  deeply  in- 
dent ;  mesial  elevation  moderate,  square,  of  five  slightly  angular 
simple  plaits,  much  smaller  than  those  of  the  sides. 

This  species  is  closely  allied  to  the  A.  pleurodon  (Phil.)  of  the 
carb.  limestone  of  Britain,  and  the  A.  faUax  (Sow.)  of  the  upper 
Devonian  and  lower  carboniferous  shales  of  England  and  Ireland, 
but  is  distinguished  by  the  dissimilarity  in  size  and  angulation 
between  the  mesial  and  lateral  plaits ;  the  mesial  plaits  are  if 
anything  a  little  larger  than  those  of  the  sides  in  the  British 
forms  aUuded  to.     Length  4^  lines,  width  7  lines. 

Common  in  the  Dunvegan  shale. 

I  have  dedicated  this  species  to  my  firiend  Mr.  Jukes,  who  has 
geologically  examined  a  considerable  portion  of  the  country  and 
collected  many  fossils,  which  I  have  not  as  yet  seen. 

Spirifera  {Reticularia)  crebristria  (Mor.). 

This  species  has  got  a  distinct  cardinal  area,  and  could  not 
therefore  belong  either  to  Terebr€^ula  or  Athyris  as  suggested  by 
Mr.  Morris ;  it  is  in  fact  a  typical  example  of  that  little  group  of 
Spiriferg  for  which  I  have  suggested  the  name  Reticularia  in  the 
'  Synop.  Carb.  Foss.'  &c.,  distinguished  by  their  small  size,  area 
and  hinge-line  as  in  Afartinia  (M'Coy),  (that  is,  the  former 
shorter  than  the  width,  and  the  latter  moderately  large,)  in  ad- 
dition to  a  reticulated  surface  and  parallel  dental  lamella.  Is 
this  really  distinct  from  the  Spirifera  {Ret.)  microffemma  (Phil.) 
of  the  Devonian  and  lower  Irish  carboniferous  shales  ?  On  com- 
parison I  scarcely  think  it  is. 

Rather  rare  in  the  schists  of  Dunvegan,  and  in  the  fine  sand- 
stone forming  the  summit  of  a  hiU  one  mile  south  of  Trevallyn, 
N.  S.  Wales. 

Spirifera  vespertiHo  (Sow.). 

Not  uncommon  in  the  impure  limestone  of  Black  Head,  N.  S. 
Wales,  and  abundant  in  the  dark  calcareous  schists  of  Eagle 
Hawk's-neck,  Van  Diemen^s  Land. 

Spirifera  cakarata  (Sow.). 

I  cannot  in  the  slightest  particular  distinguish  examples  from 
the  sandy  shales  of  Dunvegan,  N.  S.  Wales,  from  those  so  abun- 
dant in  Devonshire  and  in  the  lower  carboniferous  shales  and 
sandstones  of  Ireland. 
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Spirifera  avicuta  (Sow.). 

Abundant  in  the  sandstones  of  K(»inda^  also  occasionally  in 
the  limestone  of  Black  Head,  N.  S.  Wales. 

Spirifera  Darmnii  (Mor.). 

Common  in  the  sandy  schists  of  Loder's  Creek  and  Barraba; 
more  rare  in  the  arenaceous  limestone  of  Black  Head^  N.  S. 
Wales. 

Spirifera  wbradiata  (Sow.). 

Common  in  the  sandstone  of  Muree,  in  the  arenaceous  lime< 
stone  of  Black  Head^  in  the  schists  of  Wollongong,  and  in  the 
fine  sandstones  of  Darlington,  N.  S.  Wales. 

Spirifera  subradiata  (?  var.  resembling  S.  glabra). 

Common  in  the  sandstone  of  Maitland,  and  in  the  arenaceous 
limestone  of  Irrawang,  N.  S.  Wales. 

Spirifera  attemuUa  (Sow.). 

Specimens  perfectly  imdistinguishable  from  the  larger  variety 
so  aoundant  in  the  lower  carboniferous  shales  of  Ireland  (as  at 
Hook  Point,  co.  Wexford),  are  common  in  the  arenaceous  shales 
of  Dunyegan,  N.  S.  Wales. 

Spirifera  Tasmamenm  (Mor.). 
Common  in  the  hardened  schists  of  Lewin's  Brook,  N.  S.Wales. 

Spirifera  lata  (M'Coy).     PL  XIII.  fig.  7. 

8p.  Char.  Transyersely  rhomboidal^  moderately  gibbose,  width 
four  times  the  length ;  sides  flattened,  regularly  attenuating  to 
the  yery  acute  cardinal  angles  ;  cardinal  area  broad^  flat ;  me- 
sial fold  wide^  defined,  angular^  smooth;  about  sixteen  to 
eighteen  slightly  conyex^  simple^  smooth  ribs  on  each  side  of 
the  mesial  fold^  becoming  indistinct  as  they  approach  the  car- 
dinal angles,  so  as  to  leaye  nearly  a  third  of  the  length  of  the 
sides  smooth. 

This  differs  firom  the  widest  yarieties  of  the  S.  disjuncta  (Sow.) 
by  its  defined  and  smooth  mesial  hollow^  extent  of  the  smooth 
space  at  the  end  of  the  sides,  and  the  smaller  number  and  greater 
width  of  the  radiating  ridges^  which  are  also  much  less  promi- 
nent ;  the  smoothness  of  the  mesial  fold  and  width  of  the  car- 
dinal area  separate  it  from  the  S.  comobUa  (Phil.) ;  and  from  the 
S.  Rcemerianus  (Kon.)  it  is  known  by  its  size^  greater  width, 
smooth  cardinal  extremities  and  flatter  and  wider  lateral  ridges. 
Length  1  inch  1  line,  width  4  inches. 

Fi*om  the  hard  schists  of  Lewin's  Brook,  N.  S.  Wales. 
Arm,  ^  Mag,  N.  Hist.     Vol.  xx.  17 
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Spirifera  duodecmcostata  (M'Coy).     PI.  XYII.  figs.  2  ft  3. 

Sp,  Char,  Transversely  oval  or  subrhomboidal^  gibbose;  sides 
rounded ;  hinge-line  shorter  than  the  width  of  the  shell ;  car- 
dinal area  widc^  triangular,  curved ;  mesial  ridge  prominent, 
deeply  divided  by  a  mesial  sulcus ;  mesial  hollow  wide^  deep, 
defined^  and  showing  a  mesial  ridge  corresponding  to  the  me- 
sial sulcus  of  the  ridge  of  the  ventral  valve;  five  or  six  strong, 
subangular,  simple  ridges  on  each  side  of  the  mesial  fold. 

Length  of  dorsal  valve  1  inch  3  lines,  width  1  inch  9  lines. 
Not  uncommon  in  the  calcareous  grit  of  Wollongong  and  in  the 
sandstone  of  Muree,  N.  S.  Wales. 

Spirifera  oviformis  (M^Coy).     PI.  XIII.  figs.  6  &6. 

Sp*  Char,  Longitudinally  ovate^  longer  than  wide;  hinge-Une 
much  shorter  than  the  width  of  the  shell ;  sides  rounded,  gib- 
bose;  mesial  ridge  large,  rounded,  divided  by  a  deep  furrow ; 
mesial  hollow  very  wide,  flat,  undefined ;  three  or  four  large 
rounded  prominent  ribs  on  each  side  of  the  mesial  fold, 
rendered  obscurely  nodulose  by  the  obtuse  concentric  undu- 
lations of  growth. 

This  is  one  of  the  very  few  Spirifers  in  which  the  length  ex- 
ceeds the  width,  by  which  character  it  may  be  known  from  all 
the  varieties  of  the  8.  subratUata,  The  figures  on  the  plate  are 
from  two  different  specimens.  Length  2  inches  6  lines,  width 
2  inches  3  lines. 

Not  uncommon  in  the  sandstone  of  Barraba,  N.  S.  Wales. 

This  species  and  the  last  belong  to  the  subgenus  Brachythyris 
(M'Coy). 

Orthis  etriattda  (Schlot.). 

On  the  most  careful  comparison  I  find  nothing  to  distinguish 
the  Australian  specimens  from  those  so  common  in  the  Eifel  and 
lower  Irish  carboniferous  shales. 

Abundant  in  the  hard  rock  of  Lewin's  Brook,  N.  S.  Wales. 

Orthie  AustralU  (M'Coy).     PI.  XIII.  figs.  4  ft  4  a. 

Sp,  Char.  Longitudinally  obovate,  very  depressed,  uniformly  con- 
vex, length  nearly  equalling  the  width ;  width  greatest  towards 
the  front  margin,  narrowing  towards  the  hinge-line,  which 
slightly  exceeds  half  the  width  of  the  shell ;  sides  and  front 
margin  nearly  straight,  slightly  convex;  surface  with  very 
numerous,  fine,  nearly  equal  dichotomous  striae  radiating  from 
the  beak. 

This  is  closely  allied  to  the  upper  Devonian  and  lower  carbo- 
niferous fossil  to  which  Prof.  Phillips  restricts  the  name  0.  tnter- 
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Kneata,  and  to  the  carboniferous  O.  Michelini  (L6v.),  {O.filiaria, 
Phil.).  From  the  former  it  is  distinguished  by  its  narrow^  lon- 
^tudinally  obovate  figure^  and  from  the  latter  by  its  wider  hinge- 
line  and  much  finer  striae ;  and  firom  both  it  differs  in  the  form 
of  its  muscular  impressions.  Length  7  lines^  width  7^  lines. 
Abundant  in  the  shales  of  Lewin's  Brook,  N.  S.  Wales. 

Orthis  spinigera  (M'Coy).     PL  XIII.  fig.  8. 

Sp,  Char.  Longitudinally  obovate,  gently  convex;  length  of  ven- 
tral valve  two-thirds  the  width,  width  greatest  near  the  front 
margin,  narrowing  rapidly  towards  the  hinge-line,  the  length 
of  which  is  little  more  than  half  the  width  towards  the  front ; 
cardinal  area  triangular,  flat,  half  as  high  as  wide ;  sides  of  the 
shell  much  rounded;  front  margin  without  sinus,  sUghtly  con- 
vex; surface  with  two  or  three  strong  distant  imbrications  of 
growth,  crossed  by  numerous  small,  strong,  angular,  radiating 
ridges  (about  twenty-two  at  two  lines  from  the  beak) ;  they  are 
nearly  equal  in  thickness,  but  shorter  ones  are  interpolated, 
chiefly  at  the  concentric  imbrications  of  growth,  between  each 
pair  of  the  primary  ones  as  they  approach  the  margin,  beyond 
which,  when  well  preserved,  they  are  produced  into  slender 
oonicfll  spines ;  they  are  about  their  own  diameter  apart,  the 
intervening  flat  spaces  being  coarsely  striated  across. 

Somewhat  allied  to  the  Russian  0.  plana  (Pand.  sp.),  but  very 
distinct  by  the  character  of  the  striation  and  by  the  short  hinge- 
line  and  comparative  width  of  the  front.  Length  of  ventral  vfdve 
5  lines,  width  7  lines ;  height  of  cardinal  area  2  lines,  width  of 
hinge-line  4  lines. 

Rare  in  the  shale  of  Dunvegan,  N.  S.  Wales. 

Productus  antiquatus  (Sow.). 

Reticulated  rostral  portions  well  preserved  and  perfectly  un- 
diatinguishable  from  the  British  carboniferous  specimens. 
Common  in  the  hard  schist  of  Lewin^s  Brook,  N.  S.  Wales. 

Productus  brachytharus  (Sow.). 

Very  common  in  the  calcareous  grit  of  Loder^s  Greek,  and  also 
at  Korinda,  N.  S.  Wales. 

Productus  setosus  (Phil.). 

I  find  the  Australian  species  undistinguishable  when  minutely 
compared  with*  our  common  British  mountain  limestone  species 
above-named.  In  the  dark  indurated  schist  of  Lewin^s  Brook, 
N.  S.  Wales. 

Productus  scabriculus  (Sow.). 

In  the  calcareous  flags  and  dark  limestone  of  Hall's  quarry, 

17* 
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Hobart  Town :  associated  with  this  there  is  abundance  of  a  flatter 
specieSj  concentrically  wrinkled  and  with  more  irregularly  placed, 
blunt,  round  spines^  which  may^  or  may  not,  be  distinct  from 
the  P.Jragaria  and  P.  eaperata  of  the  upper  Devonian  and  lower 
Irish  carboniferous  shales,  but  from  the  state  of  preservation  I 
cannot  satisfy  myself  of  the  species. 

ProAictus  undtdaius  (M'Coy).    PI.  XIII.  fig.  2. 

JS^.  Char.  Subquadrangolar,  one-third  wider  than  long,  gibbose, 
front  slightly  concaye  at  Uie  margin ;  sides  nearly  rectangular, 
obtusely  rounded ;  beak  large,  tumid;  surface ¥dth  fine,  dose, 
short,  undidating  transverse  wrinkles;  a  few  obscure  traces  of 
oblong  spines  towards  the  margin. 

This  species  is  slightly  allied  to  the  Leptitna  lepis  of  the  Eifel, 
and  the  L.  membranacea  and  L.  mesoloba  (Phil.  Pal.  Foss.),  but 
is  distinguished  from  the  two  first  by  its  gibbose  quadrangular 
fonui  concave  front  and  large  tumid  beak ;  and  from  the  latter 
by  its  want  of  mesial  ridge  and  spineB,  mi  bv  the  fine  tranmrse 
plication  of  the  surface.     Length  7  lines,  width  10  lines. 

Bare  in  the  sandstone  of  Loder's  Creek,  N.  S.  Wales. 

Lept€tna ? 

A  species  closely  resembling  the  L.  Hardrenais  (Phil.),  but  more 
square  in  outline,  not  so  wide,  and  more  coarsely  striated,  is  com- 
mon in  the  shale  of  Dunvegan,  N,  S.  Wales ;  it  also  resembles  the 
Chonites  Lagueatamu  of  the  Belgian  carb.  shale  and  the  Chonites 
Falklandica  of  the  Falkland  Islands,  but  as  I  have  not  examined 
either  of  those  latter  species,  I  prefer  leaving  the  determination 
of  the  Australian  form  uncertain. 

QrUcub  a^niff  (M'Coy).    PI.  XIII.  fig.  1. 

Sp,  Char,  Longitudinally  ovate,  very  much  depressed ;  margin 
slightly  undulated ;  apex  acute,  excentric  towards  the  right  side, 
one-third  of  the  length  bom  the  anterior  edge ;  surface  with 
fine,  sharp,  irregular  concentric  plicse. 

This  is  only  to  be  distinguished  from  the  Orbiada  Davreux- 
iana  (Kon.)  of  the  Toumay  carb.  shale  by  the  fine  sharp  con- 
centric plication  of  the  surface.  Length  8  lines,  width  2^  lines, 
height  three-fourths  of  a  line. 

From  the  shale  of  Dunvegan,  N.  S.  Wales. 

[To  be  continued.] 
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XXII. — Additions  to  the  Fauna  of  Ireland,      By  William 
Thompson^  Esq.^  Pres.  Nat.  Hist,  and  Phil.  Society  of  Belfast*. 

[CoDtinued  from  p.  176.] 

Cbustacba. 
Order  Deagtoda. 

1.  Stenorhynchus  tenuirostris,  Leach. 

On  examining  some  fine  Stenorhynchi  dredged  in  Belfast  bay  from  a 
depth  of  twenty  to  twenty-three  fathoms  (shelly  sand)  in  Oct.  1S46 
by  Mr.  Hyndman,  I  found  that  like  specimens  obtained  there«  but 
from  a  much  less  depth,  some  years  before,  had  more  characters  in 
common  with  this  species  than  with  S.  phalangium.  The  rostrum, 
though  longer  than  in  the  latter — three  lines  in  length  in  a  specimen 
whose  carapace  frt>m  its  base  to  the  hinder  extremity  is  ten  lines — 
is  not  of  the  extreme  length  of  that  of  S,  tenuirostrie : — ^instead  of 
being  "  longer  than  the  peduncle  of  the  extenud  antennae,"  it  is  not 
so  long.  But  "  the  series  of  minute  spines  on  the  inner  part  of  the 
arm,  the  body  altogether  more  elongated,  and  the  spines  more  acute" 
than  in  S»  phalangium,  mark  my  specimens  as  8,  tenuirostris. 

The  preceding  notes  were  made  on  a  comparison  of  these  examples 
with  the  descriptions  of  Leach  and  Bell.  Having  subsequently  taken 
specimens  to  London  and  compared  them  with  those  in  the  British 
Museum  described  by  Leach,  the  result  was  the  same.  I  therefore 
look  upon  8.  tenuirostris  and  8.  phalangiumr-^-althoiigh  extreme  forms 
are  very  distinctly  marked  ~  to  be  in  reality  but  one  species.  It  may 
be  added,  that  in  one  of  the  two  Irish  examples  of  what  I  have  called 
8.  tenuirostris  taken  to  the  British  Museum,  the  wrist  has  the  form 
attributed  to  that  species,  and  in  the  other,  that  attributed  to  8.  pha^ 
langium.  Both  of  these  individuals  were  added  to  that  collection. 
The  8ten.  Egyptius,  £dw.,  it  need  hardly  be  remarked,  is  quite  dif- 
ferent from  those  under  consideration ;  it  is  alluded  to  in  consequence 
of  being  the  only  other  species  of  the  genus. 

*  Teredo  malle<dus.  I  hasten  to  correct  on  error  respecting  the  speeies 
80  called  at  p.  163  and  p.  174.  The  opercula  or  pallets  having  since  been 
found,  prove  that  it  is  not  T.  maUeolut,  They  are  quite  similar  to  those  of 
the  T,  oipalmulaia  of  Delle  Chiaje,  Mem.  iv.  t.  54.  f.  22  and  23,  and  ap- 
proximate those  of  the  species  ( T.  palmulatue,  Lam.)  considered  the  same 
Dy  Philippi,  in  the  first  vol.  of  his  <£num.  Moll.  Sicilis/  1. 1,  f.  8 ;  but  if 
the  sheile  there  figured  represent  perfect  specimens,  my  species  differs  from 
his.  The  genus  Teredo  seems  to  require  a  rigid  revision.  Having  sent  spe- 
cimens to  Professor  £.  Forbes  and  Mr.  Hanley,  who  possess  in  London 
much  better  means  of  working  out  the  subject  than  I  have,  the  positive  iden- 
tification of  the  species  is  left  to  them.  The  genus  Teredo  win  I  believe  be 
included  in  the  1st  part  of  their  '  History  of  British  Molluscs,*  to  appear 
in  November.  Mine  is  at  all  events  a  form  now  noticed  for  the  first  time  as 
introduced  by  shipping  to  any  port  of  the  United  Kingdom. 

Erratum  in  note  to  p.  161.-— Instead  of  "  The  name  is  1  believe  unpub- 
lished," it  should  be— The  name  was  I  believe  left  unpublished  by  Dr.  Leach. 
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The  questions  occur : — is  the  S.  tenuirostris  a  deep-water,  a  local, 
or  a  geographical  variety  ?  The  following  remarks,  though  all  that 
can  be  given,  have  not  any  very  definite  bearing  on  these  points. 
Leach  mentions  it  as  a  very  common  inhabitant  of  all  the  deep  water 
off  the  coast  of  South  Devon.  Couch  in  his  '  Cornish  Fauna,'  part  1 . 
p.  64,  states  that  it  is  "  common  at  the  depth  of  from  two  to  twenty 
fathoms  *."  M.  Edwards  says  of  5.  longirostrisf,  Fabr.  (sp.).  which 
he  makes  synonymous  with  S,  tenuirostris.  Leach — ^but  Mr.  Bell 
thinks  that  they  may  be  distinct — ^that  it  inhabits  the  Manche  and 
the  Mediterranean. 

8.  phatangium  is  noted  by  licach  as  "  very  common  in  the  mouths 
of  rivers  and  in  estuaries."  Couch  has  never  met  with  it  on  the 
coast  of  Cornwall.  M.  Edwards  notes  it  as  very  common  on  the 
coasts  of  the  Manche  and  the  Ocean. 

2.  Eurynome  scuteUata,  Risao. 

A  specimen  of  Eurynome  dredged  on  the  same  occasion  as  the 
last  species  having  exhibited  the  tubercles  on  the  cardiac  region— > 
the  ten  noticed  by  Bell,  p.  47,  as  ranged  round  the  central  one — 
massed  together  in  the  form  of  a  shield  or  escutcheon,  and  the  series 
anterior  to  them  on  the  central  line  (longitudinally)  of  the  carapace 
having  presented  a  similar  appearance,  suggested  the  specimens 
being  the  E,  scutettata,  Risso.  This  indeed  was  rather  indicated  by 
the  name  of  the  species  tlian  by  any  particular  definition  in  the 
description  of  it : — "  De  petits  ^ussons  arrondis,  rouge  et  jaune 
pAle,  couvrent  le  test  de  ce  joli  crustac^t*"  On  examining  other 
specimens  in  my  collection  and  finding  great  diversity  as  to  the 
isolation  and  approximation  of  the  tubercles  so  as  to  form  shields  in 
the  different  individuals,  I  became  certain  that  the  E,  aspera  and  E. 
Bcutellata  are  but  one  species,  the  latter  being  a  state  of  the  former 
with  the  tubercles  drawn  together  so  as  to  form  shield*like  patterns. 
The  shields  in  all  the  specimens  examined,  except  the  first-men- 
tioned, show  that  they  are  formed  by  the  junction  of  the  tubercles : 
in  it  however  no  trace  of  the  separate  tubercles  is  visible,  but  instead, 
the  five  on  either  side  the  central  one  on  the  cardiac  region  are  all 
fused  together.  Those  forming  the  smaller  shield  anterior  to  it  are 
likewise  fused  together  so  as  to  leave  no  trace  of  the  number  of 
tubercles  forming  it. 

Having  understood  that  my  friend  Professor  Bell  had  authentic 
specimens  of  E.  scutellata  from  the  Mediterranean,  I  compared  ray 
specimens  with  them,  and  found  a  perfect  identity  as  to  species.  He 
had  considered  the  E,  scutellata  as  distinct,  but  when  my  reasons 

*  S.  phtdangium  proper  ia  taken  in  the  north  of  Ireland  within  this  range 
of  depth. 

t  The  only  character  given  for  this  species  in  M.  £dw. '  Hist.  Crust.' 
vol.  L  p.  280,  is  that  the  rostrum  exceeds  in  length  the  peduncle  of  the  ex- 
ternal antennae. 

X  Risso,  '  Hist.  Nat.  de  I'Eur.  M^rid.'  vol.  v.  p.  21.  M.  Edwards  considered 
the  E.  icuteUuia  to  be  so  unsatisfactorily  described  that  he  could  make 
nothing  of  it.   (Hist.  Crust,  vol.  i.  p.  352.)    The  figure  too  is  execrable. 
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for  considering  E.  aspera  and  it  but  as  one  species  were  explained, 
he  at  once  on  examination  of  the  specimens  coincided  in  my  opinion. 
The  reduction  of  these  two  supposed  species  to  one,  leaves  E.  aspera 
the  only  representative  of  the  genus  Eurynome. 

3.  Gebia  deltura,  Leach,  Malac.  t.  81.  f.  9, 10;  Bell,  Brit.  Crust, 
p.  225  (part  5) ;  Edw.  vol.  ii.  p.  314. 

In  the  stomach  of  a  Haddock  (Gadua  JSglefimui)  taken  off  New- 
castle (co.  Down)  on  the  6th  March  1847,  I  was  interested  in  find- 
ing two  perfect  arms  of  this  rare  foesorial  species,  hitherto  known 
to  have  been  obtained  only  on  the  coast  of  Devonshire*,  lliey  are 
just  of  the  size  represented  by  the  authors  quoted.  The  stomach  of 
the  fish  was  with  the  exception  of  them  filled  with  the  remains  of 
Ophiwra  testuraia.  It  was  from  the  same  locality  that  I  obtained 
the  arms — and  these  only — of  the  two  other  fossorial  genera  Callia- 
nassa  and  Calocaris  in  March  1839.  The  reason  of  these  parts 
alone  of  the  animal  being  taken  may  perhaps  be  owing  to  their  being 
above  the  swcface  of  the  bank,  ready  to  lay  hold  of  any  food  within 
their  reach,  while  the  body  remains  concealed,  and  the  ground-feed- 
ing fish  seizing  on  them,  the  Crustacean  sacrifices  its  exposed  mem- 
bers rather  than  give  up  its  whole  body  to  its  assailant. 

Professor  Bell  remarks : — "  The  difference  of  the  depth  which  the 
various  species  of  this  fossorial  family  inhabit  is  very  remarkable ; 
the  present  species  [Gebia  stellata]  with  Callianasea  euhterranea 
being  found  in  a  sand-bank,  when  digging  for  Solenes,  whilst  CalO' 
carta  Macandrede  was  dredged  from  the  astonishing  depth  of  180 
fathoms."     (Hist.  Brit.  Crust,  p.  224.) 

The  difference  here  noticed  is  interesting  insofar  as  the  f&cts  nar- 
rated, but  can  scarcely  be  considered  characteristic  of  the  respective 
species.  My  specimens  of  Caliianassa  and  Calocaris,  if  not  taken 
from  tlie  stomach  of  the  same  individual  fish,  a  Platessa  pola,  Cuv., 
were  procured  from  two  fishes  of  that  species  taken  at  the  same 
sweep  of  the  trawl-net  on  the  same  bank  at  a  depth  of  ten  fathoms. 
The  Gebia  was  probably  taken  at  a  similar  depth. 

Note. 

?AIauna  rostrata,  Goodsir^  Edin.  New  Phil.  Joum.  vol.  xxxiv. 
p.  130.  pi.  4  ? 

The  occurrence  of  an  individual  of  this  species  to  me  at  Newcastle 
(co.  Down)  in  Aug.  1836  was  noticed  in  the  'Annals,'  vol.  xiii. 
p.  435,  accompanied  by  a  mark  of  doubt  as  to  the  species.  When 
lately  looking  over  some  Crustacea  dredged  frt)m  five  fathoms  at  the 
Skerries  on  Uie  Dublin  coast,  in  the  autumn  of  1845,  by  Mr.  K.  Ball 
and  Professor  Edw.  Forbes,  I  was  gratified  to  see  several  specimens 
quite  similar  to  the  one  that  I  had  myself  taken.    They  are  about 

*  No  observation  of  this  kind  is  hazarded  with  respect  to  any  species, 
without  reference  having  been  made  to  the  general  '  Hist,  des  Crust.'  of 
M.  Edwards.  It  has  supplied  the  data  with  respect  to  continental  works, 
on  wliich  all  such  remarks  are  made  in  this  conmiunication. 
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six  limes  in  length,  and  agree  in  all  respects  with  Qoodsir's  descrip- 
tion, but  present  at  the  same  time  a  stnking  character  which  he  has 
not  noticed — in  the  carapace  being  almost  wholly  covered  by  series  of 
minute  granular  spines  (if  such  an  expression  may  be  used)  with  the 
points  Greeted  forward,  and  hence  my  "  ? "  as  to  species.  The 
describer  of  Aknma  obtained  but  the  one  specimen. 

Order  8iomapoda» 

4.  Cynthia ?  Thomp.  (J.  V.),  ZooL  Kes.,  Mancnr  8,  p.  55 ; 

£dw.  vol.  ii.  p.  462. 

Among  some  of  the  more  minute  Crustacea  taken  at  Strangfbrd 
lough  in  May  1840  by  Mr.  R.  Patterson  is  a  Cynthia,  but  hardly 
sufficiently  perflBct  to  be  determined.  The  species  on  which  the 
genus  was  founded  was  taken  between  Madeira  and  Barbadoes. 
Mr.  H.  Qoodsir  added  the  genus  to  theBritbh  fauna  from  examples 
obtained  on  the  east  coast  of  Scotland. 

5.  Themisto*  brevispinosa,   Goodsir,  Edin.  New  Phil,  Joura. 

vol.  xxxiii.  p.  177.  pi.  2.  f.  9. 

In  September  1835 1  obtained  an  individual  of  this  species  in  rock- 
pools  between  tide-marks  at  Bangor,  co.  Down. 

Note. 

Mysis  chamakon,  Thomp.  (J.  Y.),  Zool.  Bes.,  Memoir  2,  pi.  2. 
f.  1—10. 

The  first  examples  described  under  this  name  were  obtained  in  the 
harbour  of  Cork.  Specimens  from  each  side  of  the  island  have  come 
under  my  notice.  At  Bangor,  within  the  entrance  of  Belfkst  bay ; 
Ballywalter,  on  the  open  coast  of  Down  (both  strictly  marine  loca- 
lities) ;  in  Dundrum  bay,  same  county  (in  brackish  water)  ;  and  in  the 
tidal  river  Lagan  at  Belfast ;  I  found  them  common  in  the  summer 
or  autumn  of  1835  and  1836.  In  the  three  first-named  places 
they  were  taken  between  tide-marks  ;  in  rock-pools  in  the  two  first, 
and  in  a  sandy  bay  in  the  last.  I  have  seen  it  among  Crustacea 
brought  up  in  the  dredge  in  water  five  fethoms  deep  ofi^  the  Dublin 
coast  by  Mr.  R.  Ball ;  have  received  it  from  the  west  coast  of  Cork 
(Professor  G.  J.  AUman),  and  have  taken  it  myself  along  the  shores 
of  Connaught.  A  detailed  note  of  June  22,  1846,  is  as  follows. 
When  in  company  with  Mr.  Hyndman  today  at  Strangford  lough,  I 
took  a  number  of  this  species  (which  is  admirably  figured  in  the  work 
quoted)  in  brackish  water  at  ArdmiUan.  They  were  in  extraordinary 
profusion,  and  viewed  in  the  water  were  at  first  sight  mistaken  for 
the  fry  of  fishf.    They  appeared  to  be  all  about  the  same  size,  and 

•  This  was  used  as  a  generic  name  by  Gu^rin  previous  to  its  publication 
as  such  bv  Qoodsir.  Gu^rin's  genus  belongs  to  the  order  An^Mpada  and 
family  nyperiadtB.  MacromytU  is  substituted  by  Mr.  Adam  White  for 
Goodsir's  Themiito  in  the  Catalogue  of  the  Crustacea  in  the  British  Mu- 
seum, p.  81. 

t  I  have  generally  remarked  the  MyiU  to  be  much  more  numerous  where 
fresh-water  enters  the  sea  than  in  pure  sea-water. 
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adalt»  as  were  the  specimens  taken,  the  largest  exceeding  1^  inch  in 
length  from  point  of  anterior  scales  to  end  of  the  caudal  plates. 

Mr.  J.  V.  Thompson  remarks  that  M,  chamahon  "  has  never  heen 
observed  like  the  other  species  in  any  great  numbers  together,  but 
scattered  and  solitary,  often  associated  with  M.  vulgaris"  p.  29. 
But  where  they  came  under  my  observation  in  this  instance,  a  small 
arm  of  the  lough  a  few  feet  in  depth  presented  the  extraordinary 
spectacle  of  being  quite  alive  with  them.  They  were  all  swimminff 
in  one  direction,  towards  the  sea,  and  moving  regularly  and  hori- 
zontally onward. 

It  is  difficult,  owing  to  the  figure  being  deficient  in  elaboration,  to 
judge  whether  or  not  Montagu's  Cancer  aetacue  muliipes,  linn. 
Trans,  ix.  (p.  90)  pi.  5.  f.  3,  be  this  species,  but  I  agree  with  Mr.  J. 
V.  Thompson  that  the  Cancer  flexuosus,  Miill.  Zool.  Dan.  vol.  ii. 
p.  34.  pi.  66,  is  so.  M.  Edwards  (Hist.  Crust,  vol.  ii.  p.  458)  ob- 
serves, that  spines  are  represented  on  the  sides  of  the  abdomen  in 
MuUer's  figure  of  M,  fleauosus,  but  although  such  an  appearance  is 
presented  in  the  plate,  surely  it  is  the  mere  setie  of  the  subabdoroinal 
fins  which  are  intended  to  be  represented.  The  specimens  taken  on 
this  occasion  were  all  of  one  hue,  as  the  millions  in  the  water  seemed 
to  be ;  this  was  a  very  pale  olive  or  "  pellucid  cinereous,"  as  ascribed 
to  the  M.  Leachii  by  Mr.  J.  V.  Thompson,  from  which  they  differed 
only  in  having  black  instead  of  "  reddish  rust-coloured"  spots.  Each 
segment  of  the  body  in  every  specimen  examined  (about  thirty  in 
number)  is  marked  with  a  round  black  spot,  whence,  in  some,  arbo- 
rescent arms  branch  ofi*;  in  others  there  is  no  arborescent  appearance, 
but  the  segment  is  dotted  regularly  over  with  extremely  minute 
points.   To 

Mf/eis  mlgarie,  J.  V.  Thomp.  ibid.  p.  30.  pi.  1, 

my  attention  was  first  directed  by  remarking  among  those  captured, 
individuals  wanting  the  black  spot  on  the  segments  of  the  body, 
when,  singling  out  three  of  these,  they  proved  to  be  of  this  species — 
all  the  others  were  M.  chameleon.  The  segments  however  exhibit  an 
arborescent  veining,  though  wanting  the  black  central  spot.  These 
specimens  are  one  inch  in  length,  or  one-fifth  less  than  the  largest 
M,  chanutleon  taken  with  them.  If  the  proportion  of  the  one  species  to 
the  other  in  the  myriads  seen  were  as  in  those  taken,  the  numbers  of 
M.  vulgaris  to  the  other  were  but  as  one  to  ten.  Some  of  these 
(M,  vulgaris)  produced  young  in  the  phial,  like  those  represented 
by  MiJller  in  the  '  Zoologia  Danica,'  pi.  66,  and  by  Kroyer  in  the 
'Voyages  Scandin.  et  Lapon.  Crustaces,'  pi.  9. 

Ballghome,  Belfast  bag,  July  4,  1846.  From  the  rocks  at  the 
entrance  of  this  bay  I  captured  in  pure  sea- water  a  number  of  the 
Mysis  of  various  sizes,  all  of  which  proved  to  be  M.  chamaleon. 
The  extraordinary  difference  in  colour  of  these  specimens,  all  taken 
together  within  the  space  of  a  few  yards,  well  justified  the  specific 
name.  They  were  brown,  green,  pink,  red,  and  hyaline,  some  as 
transparent  in  colour  as  the  water  itself :  a  few  displayed  a  whitish 
longitudinal  stripe  down  the  back.     With  the  view  to  a  more  par- 


242     Mr.  W.  Thompson'e  Additions  to  the  Faima  of  Ireland. 

ticular  examination  of  the  coloon  at  home,  they  were  placed  in  a 
phial  of  sea- water,  but  were  all  dead  on  my  arriyal  there  a  few  hours 
afterwards.  Of  the  many  species  of  the  more  minute  forma  of  Crus- 
tacea which  I  have  preserved  in  spirits,  the  Mysidm  vrere  always 
among  the  first  to  become  soft  and  to  decay.  The  specimens  under 
consideration,  when  examined  in  spirits,  exhibited  on  each  segment 
of  the  body  a  black  spot,  whence  more  or  less  of  an  arborescent 
appearance  was  manifest. 

M.  chameleon  has  occurred  to  me  much  more  'frequently  as  well 
as  in  greater  numbers  on  the  Irish  coast  than  M.  vulgaris.  In  very 
shallow  pools  between  tide- marks  at  Lahinch  (co.  Clare)  the  latter 
was  procured  by  Professor  £.  Forbes  and  myself.  It  frequents  the 
tidal  river  Lagan  at  Belfiast. 

Order  Amphipoda. 

6.  Orchestia,  sp. 
Bangor,  co.  Down,  1835,  W.  T. ;  distinct  from  O.  littorea, 

7.  Amphithoe  fuctcola^  Leach  (sp.) ;  Edw.  vol.  iii.  p.  32.     Phe- 
rusa  Jiicicola,  Leach,  Linn.  Tians.  xi.  p.  360. 

Obtained  many  years  ago  at  Youghal  by  Mr.  R.  Ball.  Leach  only 
appears  to  have  noticed  this  species:  he  remarks,  " Habitat  inter  fucos 
in  Damnoniee  australis  mari  rarius." 

8.  Amphithbe  rubricata,  Mont,  (sp.) ;  Edw.  vol.  iii.  p.  33. 

Procured  in  Strangford  lough  in  Oct.  1839  by  Mr.  Hyndman  and 
myself.  In  shallow  rock-pools  between  tide-marks  on  the  open  coast 
at  Springvale,  co.  Down,  I  obtained  several  specimens  in  July  1846. 
Previously  noticed  only  as  found  on  the  south  coast  of  Devon  by 
Montagu. 

9.  Amphithoe,  sp. 

Bangor,  co.  Down,  1835,  W.  T. ;  distinct  from  the  preceding  and 
A,  obtusata,  on  comparison  with  the  specimens  in  the  British  Mu- 
seum. 

10.  Gammartis  marinus.  Leach ;  Edw.  vol.  iii.  p.  46. 

Strangford  lough,  1837,  Mr.  Hyndman  and  W.  T;  Ballysodare, 
CO.  Sligo,  Mrs.  Hancock. 

Noticed  by  Leach  as  found  on  the  south  coast  of  Devonshire  and 
by  M.  Edwards  on  the  coast  of  France. 

11.  Gammarus  campy  lops,  Leach;  Edw.  vol.  iii.  p.  48. 

Taken  at  high  water  in  the  tidal  river  Lagan,  above  the  bridge  at 
Belfieist,  May  1836,  Mr.  Hyndman  and  W.  T. 

Shore  of  Loch-Ranza,  Isle  of  Arran,  where  the  species  was  dis- 
covered by  Leach,  the  only  locality  hitherto  noticed. 

12.  Gammarus  Umgimanus,  Leach  (sp.).    Mtera  longimana,  Leach 
MSS. 
A  single  one  taken  with  last : — same  as  Leach's  unique  specimen 
in  the  British  Museum. 
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13.  Gamnuaruspimetatus,  Johnst.  Zool.  Joum.voLiii.pp.  177^ 490^ 

I  found  in  a  case  formed  by  itself  among  the  branches  of  Corallina 
officinalis  growing  in  pools  between  tide- marks  at  Springvale,  co. 
Down,  in  July  1846.  The  species  was  determined  by  comparison  of 
mine  with  those  from  Berwick  presented  by  Dr.  Johnston  to  the 
British  Museum. 

14.  Opis  typica,  Kiojer,  Yoy.  Scandinavia  et  Laponie  Crust, 
pi.  17.  f.  1. 

Dredged  in  Strangford  lough,  Oct.  1839  and  June  1846 ;  on  the 
latter  occasion  picked  off  Algas  brought  up  from  a  depth  of  fifteen  to 
twenty- three  fathoms,  where  they  grew  on  soft  sandy  ground — 
seyeral  specimens  procured  on  each  occasion. 

A  description  of  this  species  appears  in  Kroyer's  '  Naturhist. 
Tidssk.'  2nd  binds,  1st  hsefte,  1846,  p.  46. 

15.  Anonyx  (Kroyer),  sp. 

Several  specimens  of  an  Anonyx  of  various  sizes  were  dredged  from 
five  to  six  fathoms'  depth — ^pure  sandy  bottom — off  Bangor,  Belfisist 
bay,  in  July  1846,  by  Mr.  Hyndman  and  myself.  They  are  distinct 
from  and  more  elegant  in  form,  colour  and  markings  than  any  of  the 
seven  species — A,  nanus,  littoralis,  ampulla,  holbollii,  plautus,  Ed^ 
wardsii,  tunddus — ^represented  by  Kroyer  in  such  parts  of  the  '  Scan- 
dinav.  et  Lapon.'  as  were  in  the  British  Museum  library  in  July  1847  *. 

They  are  all  plain  or  uniform  in  colour,  while  mine  has  conspicuous 
stellate  markings;  it  is  also  of  a  somewhat  deeper  tint  generally,  and 
has  the  antennse  longer  than  any  of  those  named. 

Although  a  proper  description  cannot  (on  account  of  the  state  of  my 
eyes)  be  drawn  up^  some  idea  may  be  given  of  this  Anonyx — (which  is 
weU  worthy  of  the  name  of  elegans) — ^by  the  following  note  : — ^length 
of  body  6  lines  ;  of  upper  antennae  1  line  ;  of  lower  antennse  4  lines ; 
general  colour  yellowish  pink ;  eyes  red ;  lateral  or  abdominal  plates 
adorned  with  scarlet  stellate  markings,  of  which  there  are  five  or  six 
on  those  nearest  the  head  :  they  become  gradually  fewer  on  those 
towards  the  tail,  so  that  not  more  than  one  appears  on  the  hinder 
plates.  These  markings  render  it  very  beautiful.  My  Anonyx  is 
distinct  from  a  British  species  (locality  unknown)  in  the  collection  of 
the  British  Museum.  As  this  is  not  included  in  the  lately  published 
Catalogue  of  the  Crustacea  therein  contained,  the  present  is  the  first 
notice  of  the  genus  as  British. 

16.  Anonyx,  genus  ?j 

or  rather  a  form  between  it  and  Stegocephalus,  Kroyer,  was  dredged 
from  a  depth  of  twenty-three  fathoms  (shelly  sand)  in  Bel&ust  bay 
in  Oct.  1846  by  Mr.  Hyndman. 

*  Since  the  above  was  written,  Kroyer's  '  Naturhist.  Tidssk.'  for  1846  has 
come  under  my  notice,  and  in  it  ten  species  of  Anonyx,  including  the  seven 
already  named,  are  described  (in  Latin) :  the  additional  species  are  A.yulosus, 
A.  nUnutua,  and  /I,  Fahlii. 
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17.  Cerapus  falcaius,  Mont,  (sp.)^  Linn.  Trans,  vol.  ix.  t.6.  f.  2. 
Jassa  pelagica.  Leach. 

I  agree  with  M.  Edwards  (vol.  iii.  p.  61)  in  considering  the  forms 
hearing  these  two  names  as  one  species  :  Leach  looked  upon  them 
as  different.  Both,  as  distinguished  by  the  form  of  the  claw,  are 
among  my  specimens,  of  which  a  number  were  dredged  in  Strangford 
lough  in  Oct.  1839  by  Mr.  Hyndman  and  myself.  Among  the  roots 
of  a  large  plant  of  tlie  tangle  (Laminaria  digitata)  brought  me  from 
Donaghadee  by  Edmund  Getty,  Esq.,  in  Aug.  1846,  were  several 
specimens. 

Devonshire  (Mont.)  and  the  Bell  Rock  (Leach)  are  the  only  pub- 
lished localities  I  have  seen  for  this  species. 

18.  Hyperia  gdlba,  Mont,  (sp.) ;  Edw.  vol.  iii.  p.  77. 
Cancer  Gammarus  ga&a,  Mont. 

Found  in  the  pouches  of  Rhizostoma  Cuvieri  on  the  Dublin  coast 
in  the  autumn  of  1838  by  Mr.  Hyndman. 

Only  noticed  by  Montagu  as  found  on  the  south  coast  of  Devon. 

19.  Hyperia  Latreillii,  Edw.  vol.  iii.  p.  76. 

Obtained  at  Youghal  by  Mr.  R.  Ball  nearly  thirty  years  ago  ("  about 
1818")  in  great  numbers  in  the  cavities  of  a  Rhizostoma.  Tliis 
species  has  not  been  noticed  by  any  English  author,  but  specimens 
of  Leach's  marked  "British  coast"  are  in  the  British  Museum. 
M,  Edwards  mentions  it  as  found  on  the  coast  of  France*. 

20.  Lestriffonus,  sp. 

An  individual  of  this  genus  is  in  the  same  phial  with  the  last,  and 
was  probably  obtained  from  the  cavities  of  the  same  Rhizostoma  with 
them.  It  has  become  so  soft  in  the  spirits  from  incipient  decay  as 
barely  to  admit  of  specific  description.  With  respect  to  the  genus,  I 
have  the  opinion  of  Mr.  Bell  in  addition  to  my  own.  Of  the  two 
species  of  this  genus  described,  one  is  from  India,  the  other  from 
Greenland.    (Edw.  Hist.  Crust,  vol.  iii.  p.  82.) 

Order  Loemodipoda. 

21.  "  Caprella  hbata,  Miill./'  Kroyer,  Voy.  Scand.  et  Lapon. 
Crust,  pi.  25.  f.  3a f. 

Specimens  attached  to  zoophytes  {Sertularia  chiefly)  dredged  from 
about  ten  fathoms  on  sand  near  Portaferry,  Strangford  lough,  Oct. 
1839,  Mr.  Hyndman  and  W.  T. 

22.  Caprella  tuberculata,   Goodsir^    Edin.  New   Phil.  Joum. 
vol.  xudii.  p.  188.  pi.  8.  f.  6. 

Specimens  taken  with  the  last. 

*  The  tpecies  of  these  Hyperia  were  determined  as  above  by  Mr.  Adam 
White.  On  my  subsequent  examination  oi'  H,  galba  insofar  as  I  dare  mag- 
nify the  specimen,  it  seemed  to  be  a  Metcecus,  Kroyer  (which  Montagu's 
may  likewise  be),  but  whether  Af.  medusarum  I  had  not  the  means  of  deter- 
mining.   The  subject  must  be  further  examined  into. 

t  3  6.  presents  a  very  different  form,  but  is  considered  a  variety  only. 
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Ghi^rin,  in  his  '  Iconographie/  &c.  pi.  28.  f.  1,  represents  a  spe- 
cies which  he  calls  by  tios  name ;  it  is  from  the  Mauritius  (Texte 
Descrip.  Crust,  p.  24). 

28,  C<q>reUa  acuminifera,  Leach ;  Edw.  vol.  iii.  p.  107.  pi.  83. 
f.  21—26. 

I  found  a  few  examples  of  this  species  living  among  Corallina  offi^ 
cinalis  in  shallow  rock-pools  between  tide-marks  at  Springvale,  co. 
Down,  in  July  1846. 

24.  jEffina  ?  lonffispina,  Eroyer^  Yoy.  Scand.  &;c.  Crust,  pi.  19. 
f.8*. 

A  single  individual  of  this  very  fine,  large  and  spinous  form  was 
taken  with  the  two  first-noticed  Oaprella,  My  specimen  dificrs  only 
from  that  represented  by  Kroyer  in  having  one  or  two  more  spines 
retrally  on  the  body :  it  is  wholly  red  like  his,  and  has  retained  this 
colour  in  spirits  to  the  present  time.  Goodsir's  Ca^ella  spinosa 
(Edin.  New  Phil.  Joum.  vol.  xxxiii.  p.  187.  pi.  3.  f.  1)  approaches 
very  near  to  this  species,  if  it  be  not  the  same ;  it  is  described  as 
having  "  the  whole  body  of  a  pale  white  colour."  Caprella  linearis 
of  auUiors  (already  recorded  as  Irish)  was  taken  with  this  as  well  as 
C  lobata  and  C.  tuber culata. 

1  have  merely  identified  my  Caprelke  with  the  species  described, 
and  without  any  attention  being  bestowed  on  the  variety  of  form 
that  the  same  species  may  assume.  Indeed  the  only  attempt  to  in- 
vestigate this  subject  known  to  me  is  that  of  Kroyer  with  respect 
to  C.  lobata : — see  my  note  under  this  species. 

Order  Isopoda. 

25.  Tanais  Dulongii,  Audooin  (sp.) ;  Edw.  vol.  iii.  p.  142. 

Two  Crustaceans  which  I  found  on  Alaria  esculenta  washed  ashore 
at  the  Giant's  Causeway  in  July  1839,  seem  so  like  this  species  as 
figured  in  the  great  French  work  on  Eg^t,  that  I  am  disposed  (in 
which  Mr.  Adam  White  agrees  with  me)  to  consider  them  the  same. 
They  do  not  exhibit  any  point  of  difference,  but  are  not  quite  per- 
fect. The  second  species  of  Tanais  described  by  M.  Edwards  is  from 
Naples.  M.  Kroyer  has  described  three  species  in  the  '  Isisy'  one  of 
which  is  from  Bahia,  and  the  other  two  from  Madeira. 

26.  Jtera  albifrons,  Mont,  (sp.) ;  Leach;  Edw.  vol.  iii.  p.  150. 

Common  nnder  stones  in  shallow  rock-pools  between  tide-marks 
at  Bangor,  Belfast  bay  (1834,W.  T.),  and  in  Strangford  lough,  both 
strictly  marine  localities — also  obtained  in  the  tidal  river  Lagan  at 
Belfast.  Known  only  hitherto  as  found  on  the  coast  of  Ghreat  Britain. 

27.  Spharoma  Prideauxiana,  Leach. 
An  example  of  this  species,  taken  in  a  towing-net  where  the  water 

*  Described  in  Kroyer's  *  Naturhist.  Tidssk.'  Ist  binde,  5ih  baefte,  1845, 
p.  476. 
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vas  several  Ceithoms  in  depth  in  Bel^t  hay  in  August  1846  hy  Mr. 
H.  Patterson,  was  hrought  to  me  alive.  Its  colour  was  pale  hrown 
with  dark  brown  markings  ;  its  motions  when  undisturbed  were  lively 
— when  touched,  it  rolled  itself  into  a  ball. 

My  specimen,  which  on  comparison  with  the  original  one  from 
"  Devon  **  (where  only  it  has  yet  been  noticed)  in  the  British  Mu- 
seum, must  be  considered  this  species,  at  the  same  time  cannot  be  said 
to  differ  from  £>.  curtum  (a  view  in  which  Mr.  Adam  White  coincides) : 
— ^it  is  intermediate  in  size,  form,  &c.  between  the  individual  ex- 
amples of  the  two  species  in  that  collection.  M.  Edwards  offers 
some  remarks  on  the  difficulty  of  disting^shing  S.  curtum  from 
Leach's  description  (Hist.  Crust,  vol.  iii.  p.  209). 

28.  Spharoma  Griffithsii,  Leach  MSS.f  Brit.  Museum  Catal. 
p.  108. 

Three  Spharoma  obtained  in  Belfiut  bay  and  Strangford  lough 
(1835,  &c.^  are  similar  to  the  two  poor  original  specimens  from  Tor- 
bay,  so  named  in  the  British  Museum,  excepting  in  the  caudal  plate 
being  rather  more  rounded  in  my  specimens  *. 

29.  Cymodocea  truncata,  Mont,  (sp.) ;  Edw.  vol.  iii.  p.  214. 

Two  examples  procured  between  tide-marks  at  Cultra  and  Rock- 
port,  Belfast  bay,  Mr.  Hyndman  and  W.  T.,  1837.  Leach  remarks 
that  the  species  is  found  amongst  Fuci  and  is  very  rare :  Edin.  Ency. 
vii.  433.  Mine  agree  with  his  specimen  from  Devon  (the  only 
known  locality)  in  the  British  Museum. 

30.  Cirolana  Mrtipes,  Edw.  vol.  iii.  p.  236.  pi.  31.  f.  25. 

My  specimens  are  similar  to  those  so  named  in  the  British  Mu- 
seum (but  whence  these  were  obtained  is  unknown),  and  agree  with 
the  description  and  figure  of  M.  Edwards,  whose  only  locality  indi- 
cated for  the  species  is  the  Cape  of  Good  Hope !  The  first  individuals 
which  came  under  my  notice  were  found  in  the  midst  of  a  mass  of 
ova  in  a  boiled  cod-fish  sent  me  from  Portpatrick  about  ten  years 
since  by  Lieut.  Little,  R.N.  In  September  1841,  several  found 
adhering  to  a  skate  (Rata  batis)  taken  in  Belfast  bay,  were  brought 
to  me  by  Mr.  Hyndman.  I  have  also  procured  it  on  the  gills  and 
once  alive  in  the  stomach  of  a  holibut  {Hippoglossus)  from  the  last- 
named  locality.  It  was  enumerated  in  my '  Report '  under  the  name 
of  Cirolana  CnmcAtt,  the  only  known  British  form  of  the  genus. 

81.  Eurydiee pulchra,  Leach;  Edw.  vol.  iii.  p. 238. 

This  pretty  species  has  been  taken  at  Lame  by  Mr.  R.  Patterson 
(1838)  and  at  Carrickfergus,  between  tide-marks,  by  Mr.  Hyndman 
(March  and  April).  Bantham,  Devon,  the  original  locality  (Leach, 
Linn.  Trans,  xi.  370),  appears  to  be  the  only  one  yet  noticed  for 
E.  pulchra, 

*  See  Gu^rin,  Iconog.  R^gne  Aniro.  Crust,  texte  descriptif,  p.  27,  for 
remarks  on  Spharoma  ierratum,  Fabr.  (sp.),  and  S,  globatar^  PalL  (sp.)  as 
two  distinct  species. 
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82.  Mtrnna  Kroyeri,  Qoadsir,  Edin.  New  Phil.  Joum.  vol.  xxxiii. 
p. 865.  pi.  6.  f.  2. 

Taken  in  a  towing-net  on  the  surface  of  Strangford  lough  in  May 
1840  by  Mr.  R.  Patterson. 

The  genus  Munna  was  described  by  Kroyer  in  1 84 1 ,  and  Mr.  Grood- 
sir's  3f.  Kroyeri  was  obtained  in  July  1842  in  the  Firth  of  Forth. 

Legion  Entomostraca.     Order  Copepoda. 

88.  Cetochikte  septentrionalis,  Goodsir^  Edin.  New  Phil.  Joum. 
vol.  jcxxv.  p.  886.  pi.  6.  f.  1 — 11. 

Many  of  this  species  were  taken  with  the  last  in  May  1840  : — ^in 
October  1843  this  CetockUua  was  described  by  Mr.  Goodsir. 

84.  Canthocarpue  minuticomisj  Miill.  (sp.)     Cyclops  minutieomiSf 

Miill. 

Obtained  in  Strangford  lough,  Oct.  1839,  Mr.  Hyndman  and  W.  T. 

Order  Siphonostomata, 

85.  ''  Caligus  minutus,  Otto^  Nordm.  •"  Edw.  vol.  iiL  p.  460,  and 

Reg.  Anim.  pi.  77.  f.  2. 

I  obtained  a  specimen  off  a  holibut  in  Belfast  market  in  February 
1837.  It  differs  very  little — ^hardly  in  species — ^from  C.  hippoglossi, 
Kroyer,  Tidssk.  bind  i.  p.  625.  pi.  6.  f.  3  (1st  series). 

M.  Edwards  notes  the  species  as  found  on  the  coast  of  Bretagne 
in  the  branchial  cavity  of  the  "  Bars  "  [Basse.  Lahrax  lupus,  Cuv.]. 

86.  Califfus  curttis,  Kroyer,  Tidssk.  2  bind,  tab.  104.  pi.  1.  f.l  m. 

On  Rata  maculata  taken  in  Belfast  bay,  April  1839,  W.  T.  See 
M.  Edwards,  '  Hist.  Crust.'  vol.  iii.  p.  451,  for  remarks  on  C.  curtusp 
MiiU.  &c. 

87.  Califfus  iuxphanus,  Nordm.,  Kroyer,  bind  ii.  pi.  1.  f.  8.  (Re- 

ference to  pi.  1  at  p.  104.) 

Nordmann  obtained  this  species  off  Trigla  hhrundo.  I  have  pro- 
cured it  not  only  on  that  fish  but  on  the  following,  purchased  in 
Belfast  market : — Trigla  pint,  PageUus  centrodontus.  Scomber  scom^ 
brus,  Caranx  trachurus,  Merlangus  carbonarius^  Merlucius  vulgaris. 
Lota  molva,  Platessa  vulgaris  and  Pleuronectes  nuunmus.  llie  speci- 
mens were  taken  in  March,  August,  October  and  December  (1837). 

M.  Edwards  (vol.  iii.  p.  452)  refers  only  to  the  above-cited  authors 
for  this  species. 

88.  Califfus  pectoralis,  Kroyer,  Tidssk.  bind  i.  p.  628.  pi.  6.  f.  4. 

M.  Edwards  notices  this  as  found  onturbot,  plaice  and  other  flat- 
fishes (vol.  iii.  p.  454).  I  have  procured  it  on  Platessa  flestiSt  P.  /t- 
manda,  Solea  vulgaris.  Scomber  scombrus,  Zetts/aber  and  Conger  vul^ 
garis,  brought  to  Belfast  market  in  March  1837  :  they  adher&d  to  all 
the  exposed  parts  of  the  body  of  the  various  fishes,  and  not  to  the 
gills,  &c. 
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This  species  is  brought  under  the  genus  Lepeophtheirua  by  Nord- 
mann  (Mikrog.  Beitrage,  p.  30),  but  Kroyer  writing  on  it  subse- 
quently calls  it  Caligus,  M.  Edwards  marks  Miiller*s  Lemeapecto- 
rails,  Zool.  Dan.  tab.  33.  f.  1,  with  doubt  as  being  identical  with  that 
of  the  two  authors  quoted. 

89.  Califfus  Nordmanni,  £dw.  vol.  iii.  p.  455.  and  Reg.  Anim. 
pi.  77.  f.  1, 

I  have  procured  on  Gitdus  morrhua  brought  to  Belfast  market  in 
March,  November  and  December  1837.  M.  Edwards  notes  this 
species  as  found  at  Nice  on  the  skin  of  a  "  Mole  "  [Orthagoriscus 
mola], 

40.  Caligus  vespa,  Edw.  vol.  iii.  p.  456^ 

I  have  found  on  Salmo  trutta  taken  in  Dundrum  bay  (co.  Down), 
Aug.  1836,  and  on  the  same  species  captured  in  the  sea  at  Dona- 
ghadee  in  March  ;  on  Salmo  erios  from  the  latter  locality  in  Dec. ; 
on  Salmo  solar  taken  on  ascending  two  of  the  co.  Antrim  rivers  from 
the  sea  in  June  and  July.  M.  Edwards  indicates  this  species  merely 
as  found  in  the  gills  of  a  salmon.  C.  vespa  was  noticed  this  year  for 
the  first  time  as  found  on  the  English  coast.  See  British  Museum 
Crust,  p.  1 1 8. 

41.  Caligus  sturioniSf  Kroyer,  lidssk.  bind  i.  tab.  6.  f.  6.  {"  Ex- 
plication "  of  tab.  p.  628) ;  Edw.  vol.  iii.  p.  457* — 

I  obtained  on  Trigla  hirundo  and  T.  pini  brought  to  Belfast  market  in 
November  1839. 

42.  IVebius  caudatus,  Kroyer,  Tidssk.  bind  ii.  p.  80.  tab.  1.  f.  4. 
(Explication  of  tab.  p.  104) ;  Edw.  vol.  iii.  p.  458*. 

This  truly  generic  form  was  obtained  by  Kroyer  on  a  Sqvalus  galeus 
taken  in  the  Kattegat  My  specimens — both  male  and  female — ^were 
found  adhering  externally  over  both  sides  of  the  body  of  a  Raia  batis 
captured  in  Belfast  bay  in  September  1838. 

Order  Lemeada. 

43.  Chondracanthus  gibbosus,  Kroyer,   Tidssk.  bind  i.  p.  252. 
tab.  2.  f.  4. 

Taken  in  the  pouches  of  a  Lophius  piscatorius  in  Dublin,  December 
1839  (W.  T.),  and  from  pouches  ot  three  individuals  captured  in 
Beirut  bay,  November  1841.  M.  Edwards  brings  this  species  with 
doubt  under  C  Delarochiana  (Cuv.  R^g.  Anim.),  which  has  been 
found  on  the  tunny,  Thynnus  vulgaris.  C  Lophii,  Johnston,  Lou- 
don's '  Mag.  Nat.  Hist.'  ix.  81.  f.  16,  already  recorded  in  the 
'  Annals'  (vol.  v.  p.  257)  as  Irish,  seems  to  me  identical  with  C gib* 
bosus,  Kroyer. 

44.  Lemaopoda  galei,  Kroyer,  Tidssk.  bind  i.  tab.  8.  f.  5,  a—/; 
Edw.  vol.  iii.  p.  516  * — 

was  fbund  by  its  describer  on  the  fin  of  a  Squalus  galeus,  Linn. ; 

•  Kroyer  only  quoted. 
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on  which  Bpecies  from  Belfast  bay  I  likewise  obtained  my  specimen 
in  December  1839  :«— it  was  adherent  to  the  cavity  posterior  to  the 
▼ent  of  the  fish. 

Order  Pycnoganida. 

45.  Nymphon  femoratumy  Leach,  Zool.  Misc.  vol.  i.  p.  45.  tab.  19, 

f.2. 

Dredged  from  eight  to  ten  fathoms  at  Donaghadee  in  May  1843 
by  Dr.  J.  L.  Drommond. 

Leaoh  only  is  quoted  by  M.  Edwards,  vol.  iii.  p.  534,  for  this  spe- 
cies, who  notes  it  however  as  inhabiting  "  La  Manche." 

46.  Phoxichilidium  globosum,  (joodsir,  Edin.  New  Phil.  Joum. 
vol.  xxxii.  p.  186.  pi.  8.  f.  1,  January  1842, 

I  obtained  among  zoophjrtes  thrown  ashore  at  Portmamock,  on  the 
Dublin  coast,  in  Aug.  1840.  This  species  was  only  known  to  its 
describer  as  taken  in  Orkney  by  Mr.  £dw.  Forbes  and  Mr.  John 
Goodsir. 


The  following  brief  summary  of  the  Crustacea  contained  in  the 
preceding  list  may  be  desirable. 

There  are  introduced  for  the  first  time  to  the  fiauna  of  the  British 
seas,  the  generic  forms  of  Opts,  Anonyx*,  and  allied  genus, Le^/r^oniM, 
^gina},  Tanais,  TVebius,  Lemaopoda;  and  the  specific  forms  of 
Eurynome  scutellata,  Cirolana  hirtipes^  Caligus  minutus,  C.  curtus, 
C  diaphanus,  C.  pectoraUs,  C.  Nordmanni  and  C.  sturionis.  A  number 
of  undetermined  species,  and  some  of  them  certainly  non-descript, 
are  still  in  my  possession. 

Of  generic  forms  added  to  the  Irish  fauna  (but  all  included  in  the 
British)  there  are  Ampkithde,  Cerapms^  Themisto  (Maeromysts),  Cyn- 
thia, Jara,  Eurydice,  Cymodocea,  Munna^  CetochUus,  Canthocarpus  and 
Phoxichilidmm. 

The  mere  species  added  to  the  Irish  fauna  possess  various  interest, 
as  indicated  in  noticing  them  respectively.  My  specimens  of  several 
forms  were  the  first  obtained,  having  been  procured  some  years 
before  those  from  which  the  original  descriptions  were  drawn  up 
by  M.  Kroyer  and  Mr.  H.  Goodsir. 

Some  of  the  species  here  brought  forward  have  hitherto  been  no- 
ticed only  as  found  in  the  Mediterranean  f,  others  in  the  seas  of 
Denmaric,  and  several  as  met  with  only  at  a  single  locality  on  the 
English  or  Scottish  coast ;  all  information  of  this  kind  possesses  much 
interest  as  ezhilnting  insofer  the  geographical  range  of  the  species. 

Without  the  kind  aid  of  Mr.  Adam  White  and  Dr.  Baird  of  the 
British  Museum,  who  assisted  me  in  the  determination  of  the  species 
from  comparison  with  those  contained  in  the  national  collection  and 
otherwise,  I  should  not  have  ventured  to  publish  this  communication. 

*  See  ante, 

t  One  (Cirolana  hirtipet)  as  from  the  Cape  of  Good  Hope  I  but  further 
information  is  desiderated  respecting  it. 

Ann.  if  Mag.  N.  Hist.   Vol.xx.  18 
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WitKout  the  confirmation  of  stronger  eyes  and  better  knowledge 
than  I  myself  possess,  I  could  not  feel  satisfied  in  recording  any  spe- 
cies of  Crustacea  that  can  only  be  determined  by  microscopic  power. 
All  those  preceding  the  JSntomostraca  in  arrangement  came  under 
the  notice  of  the  former  gentleman,  and  all  of  these  (using  the  term 
in  its  widest  sense)  under  that  of  the  latter.  To  both,  my  warmest 
thanks  are  due,  as  they  also  are  to  John  Edward  Gray,  Esq.,  for  his 
extreme  kindness  and  liberality  on  this,  as  on  all  former  occasions, 
when  I  required  to  make  use  of  the  great  national  collection  of  zoo- 
logy placed  under  his  most  zealous  and  effective  superintendence. 


XXIII. — Descriptions  of  some  species  of  Brachiopoda.  By  Mr. 
T.  Davidson^  Mem.  Geol.  See.  France^  and  Mr.  J.  Mobbis, 
F.G.S. 

[With  two  Plates.] 

The  following  notice  includes  descriptions  of  a  few  new  or  little- 
known  Brachiopoda^  some  of  which  are  interesting  from  their 
localities  and  associations^  more  especially  the  Lept^tna,  of  which 
three  species  have  lately  been  found  in  the  liassic  group  of  En- 
gland and  one  in  that  of  France.  For  the  description  of  the 
French  species  we  are  indebted  to  M.  Bouchard^  whose  collection 
contains  good  specimens  of  this  shell. 

Leptixna  liasiana,  Bouchard.     PI.  XYIII.  fig.  2  a — d. 

Shell  rounded,  inequivalved^  equilateral^  smooth;  dorsal  valve 
gibbose  posteriorly,  becoming  flatter  anteriorly,  with  a  slight 
longitudinal  groove  ending  in  a  notch  on  the  front  margin  of  the 
shell.  Beak  small,  slightly  incurved,  truncated  at  the  apex  by  a 
minute  circular  foramen,  similar  to  that  which  occurs  in  many 
other  Lepiiena,  for  instance,  L.  altemata  of  Indiana,  North 
America ;  this  truncation  may  also  be  observed  in  some  species 
of  Orthis  from  Russia.  Area  double,  interrupted  on  the  dorsal 
valve  by  a  large  and  slightly  convex  deltidium,  which  arises  at 
the  apical  opening  and  gradually  enlarges  towards  the  base,  and 
occupies  one-third  of  the  width  of  the  area.  The  deltidium  is 
slightly  notched,  the  notch  being  partly  closed  by  the  large  me- 
dian tooth  of  the  ventral  valve,  the  exterior  face  of  which  is 
grooved  by  four  furrows  which  afibrded  a  passage  for  the  mus- 
cular fibres  of  attachment  arranged  in  four  bundles.  The  ventral 
valve  is  deeply  concave,  following  the  contour  of  the  dorsal  valve, 
so  that  little  space  remained  between  them  for  the  body  of  the 
animal.  Cardinal  margin  about  half  the  width  of  the  shell. 
Length  6,  width  5  millimetres. 

Locality :  the  lias  of  Pic  de  Saint  Loup,  near  Montpellier^ 
Ilerault. 
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The  general  form  of  this  Leptana  approaches  that  of  Productus, 
the  species  which  it  most  closely  resembles  being  the  L,  oblonga, 
Pander.  It  has  the  same  convexity  and  smoothness^  and  the 
beak  is  similarly  truncated  by  an  apical  opening;  the  area  and 
pedicular  opening  has  also  some  analogy  to  the  Russian  species^ 
but  it  differs  in  the  contour  of  the  dorsal  valve^  and  the  notch  in 
the  front  margin.     (Bouchard  MSS.) 


Leptana  Moorei,  Davidson.     PI.  XVIII.  fig.  1 

Shell  small^  depressed^  transversely  quadrangular^  ornamented 
by  numerous  fine  costae  scarcely  visible  without  a  lens.  Dorsal 
valve  slightly  convex ;  area  double^  as  wide  or  wider  than  the 
shell.  Deltidium  small^  chiefly  filled  by  the  median  tooth  of  the 
ventral  valve ;  tooth  with  four  depressions  by  which  the  muscular 
fibres  of  attachment  passed  outwards.  Length  1^  line,  width 
2  lines. 

The  muscular  impressions  in  the  interior  of  both  valves  are 
very  peculiar  to  this  species,  and  indicate  that  it  did  not  attain 
larger  dimensions  than  those  above  assigned  to  it. 

This  elegant  small  species  was  first  discovered  in  the  marlstone 
beds  near  Ilminster  by  Charles  Moore,  Esq.,  to  whom  it  is  dedi- 
cated;  and  I  trust  ere  long  this  gentleman  will  enrich  science  by 
a  detailed  account  of  this  interesting  locality,  which  he  has  so 
carefully  investigated.  The  following  section,  forwarded  by  Mr. 
Moore,  shows  the  position  of  the  bed  containing  the  LeptandB : — 

1.  Rubbly  beds  6  to  10  feet  with  numerous  Amwumitu. 

2.  Clay  8  inches. 

3.  Yellow  limestone  t3  to  4  inches. 

4.  Layers  of  clay  18  inches,  Lept<Bna  Pearcei. 

5.  Leptaena  bed  1  inch,  Leptcena  Moorei  and  L,  BouchardiL 

6.  Marlstone  2|  inches. 

7.  Greenish  sand  4  inches,  containing  numerous  BeUmmies. 

8.  Marbtone. 

The  discovery  of  four  species  of  Leptana  in  the  lias  is  rather 
an  interesting  fact,  as  proving  that  this  genus,  so  abundant  in  the 
palsBOsoic  period,  existed  also  at  the  liassic  epoch,  although  the 
forms  are  considerably  reduced  in  size  from  those  of  their  pre- 
cursors. The  existence  of  Leptana  at  the  early  part  of  the  second- 
ary period  teaches  also  how  cautious  we  should  be  in  assigning 
to  any  genus  a  limited  duration  in  time,  or  that  the  lines  of  de- 
marcation between  successive  periods  are  not  so  arbitrary  regard- 
ing certain  typical  forms  as  our  first  investigations  would  lead 
us  to  infer. 

Leptana  Bouchardiij  Davidson.     Fl.  XVIII.  fig.  3  a,  ft,  c. 

Shell  very  small,  almost  a  perfect  oval,  surface  smooth;  dorsal 
valve  very  convex,  ventral  valve  very  concave,  leaving  only  a  small 

18* 
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space  for  the  animal ;  beak  small^  not  much  recurved^  entire^  and 
not  perforated  at  the  extremity ;  area  smaller  than  the  greatest 
width  of  the  shell ;  deltidium  very  large. 

The  interior  of  the  ventral  valve  presents  some  characters  re^ 
sembling  Chonetes,  but  it  has  no  tubes  on  the  cardinal  area^  which 
are  considered  by  M.  de  Yemeuil  and  others  as  characteristic  of 
that  genus.  Round  the  internal  edge  of  the  ventral  valve  is  a 
row  of  tubercles,  which  diminish  in  size  towards  the  front  of  the 
shell,  and  the  centre  has  a  ridge  also  tuberculated,  the  remaining 
space,  interiorly,  being  covered  by  a  fine  irregular  punctuation, 
which  in  this  respect  has  some  analogy  to  Ckaneies ;  but  in  that 
genus  the  median  tooth  is  terminated  by  a  point ;  in  our  shell 
this  tooth  presents  externally  three  or  four  grooves,  as  in  the 
genus  Leptana :  this  and  other  characters  have  induced  us  to 
place  the  species  under  Leptana,  although  it  possesses  so  many 
characters  common  to  both  genera,  that  it  may  be  considered  as 
forming  a  connecting  link  between  them. 

This  species  is  readily  distinguished  from  Leptana  liasiana  by 
its  more  elegant  form,  the  ventral  valve  of  L.  Bauchardii  is  more 
regularly  concave,  and  the  dorsal  valve  more  convex ;  in  this  spe^ 
cies  also  the  beak  of  the  dorsal  valve  is  entire,  in  L.  liasiana  it  is 
always  truncated  and  perforated,  and  the  front  is  indented  and 
not  so  regularly  rounded  as  in  L,  Bouchardiu 

Rather  more  than  a  line  in  width  and  one  and  a  half  in  length. 

This  species  never  attained  a  very  large  size,  as  the  internal  cha- 
racters presented  by  the  ventral  valve  appear  to  be  those  belong- 
ing to  a  full-grown  sheU. 

Found  by  Mr.  Moore,  associated  with  L,  Moorei,  in  the 
Leptaena  bed  previouslv  described  under  that  species. 

It  is  dedicated  to  M.  Bouchard  of  Boulogne,  who  has  kindly 
examined  the  species  and  assisted  in  defining  the  characters  which 
distinguish  it  from  L.  liasiana,  to  which  it  bears  the  greatest 
resemblance. 

Leptana  Pearcei,  Davidson.     PI.  XVIII.  fig.  4  a,  6. 

Of  this  small  species  the  dorsal  valve  is  only  known,  which 
shows  that  it  differed  materially  from  L.  Moorei  by  this  valve 
being  much  more  convex,  and  the  striae  which  ornament  its  sur- 
fiEU!e  having  two  or  three  smaller  ones  between  each  larger  one,  as 
seen  in  fig.  4  b,  while  in  L,  Moorei  the  costae  appear  of  the 
same  size ;  the  shape  of  the  shell  is  also  more  rounded  and  larger 
than  L,  Moorei.     Rather  more  than  2  lines  long  and  8  broad. 

This  species  occurs  in  a  clay  stratum  above  the  Leptaena  bed 
containing  L,  Moorei,  and  not  associated  with  it. 

Also  discovered  by  Mr.  Moore,  and  dedicated  at  his  request  to 
his  late  friend  Mr.  C.  Pearce  of  Bath. 
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Terebratula  wgvlosa,  Morris.     PL  XYIII.  fig.  5^  5 

Shell  ovate ;  valves  nearly  equally  convex^  somewhat  truncated 
anteriorly^  dorsal  valve  more  gibbose  than  the  ventral,  with  a  pro- 
duced, rather  obtuse  and  enlarged  beak,  but  slightly  recurved; 
foramen  rather  large ;  deltidium  wider  than  high,  bordered  by 
elevated  lateral  ridges.  Cardinal  area  smooth,  lateral  ridges 
moderately  distinct.  The  whole  surface  is  covered  by  minute 
rugae  disposed  as  follows :  those  which  cover  the  middle  portion 
of  each  valve  are  longitudinal  and  but  little  interrupted  \  those  on 
the  sides  diverge  and  have  a  slight  tendency  to  break  into  small 
oblong  tubercles,  especially  towards  the  beak  of  the  dorsal  valve; 
the  intervening  spaces  are  distinctly  and  thickly  punctured 
(fig.  5  c). 

A  fine  series  of  this  interesting  species  are  in  the  collections  of 
Mr.  Moore,  Mr.  Bunbury  and  Mr.  Pratt.  It  is  found  in  the  chalk 
marl  at  Chard,  Somerset,  and  also  occurs  at  Bouen. 

The  following  notice  of  the  locality  is  communicated  by  Mr. 
Moore.  The  bottom  beds  of  the  quarry  are  alternating  layers  of 
ehert  and  fine  sand  having  a  height  of  about  twenty  feet,  but  are 
no  doubt  thicker,  as  the  lower  beds  are  not  worked ;  teeth  of 
fishes  are  occasionally  found  in  it  and  a  few  corals ;  above  this  is 
a  thin  band  of  chalk  marl,  exceedingly  fossiUferous ;  it  contains 
several  species  of  AmmonUes,  Nautilus,  Hamites,  Scaphites,  Tur- 
rilites;  Cerithium,  Pleurotomaria  and  Trochus;  Inoceramus,  Area, 
Cardium,  EcAini,  8k.,  mostly  in  a  beautiful  state  of  preservation. 
This  bed  is  overlaid  by  the  white  chalk  containing  but  few 
fossils. 

Terebratula  qnnulosa,  Morris.     PI.  XYIII.  fig.  6,  6  a — c. 

Subovate,  but  with  the  broadest  part  rather  behind  the  middle 
and  the  front  subtruncated;  dorsal  valve  rather  more  convex  than 
the  ventral;  beak  incurved,  foramen  tolerably  large,  the  anterior 
portion  touching  the  apex  of  the  ventral  valve ;  cardinal  area  con- 
cave, minutely  tubercijdated,  with  distinct  lateral  ridges,  diver- 
ging almost  at  right  angles  from  the  foramen.  Surface  of  both 
valves  covered  with  minute  prickly  tubercles  (fig.  6  c)  and  fine 
radiating  strise ;  lines  of  growth  distinct. 

This  is  a  very  interesting  and  readily  distinguished  species,  by 
its  form  and  peculiar  structure.  The  prickly  tubercles  have  a 
tendency  to  a  linear  arrangement,  and  between  them  are  nume- 
rous small  raised  puncta,  and  fine  or  almost  obsolete  striae ;  the 
minutely  tuberculated  cardinal  area  is  also  a  well-marked  cha- 
racter. The  specimen  figured  is  from  the  collection  of  A.  Lewis, 
Esq.,  of  Wolverhampton,  and  Mr.  Waterhouse  has  also  pointed 
out  the  existence  of  a  species  nearly  resembling  this,  but  in  which 
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the  radiating  strise  are  wanting^  in  the  British  Museum^  as  having 
been  received  from  the  gray  chalk  marl  of  Dover. 

M.  le  Vicomte  d'Archiac,  in  the  very  interesting  memoir  * 
"  Sur  les  Fossiles  du  Tourtia/'  has  pointed  out  a  very  natural 
group  of  the  Terebratvla,  to  which  the  two  last-described  species 
evidently  belong.  They  are  well-characterized  by  having  the 
surface  ornamented  with  numerous  small  rugse^  which  are  more 
or  less  prominent^  very  shorty  puckered,  squamous,  arcuate  or 
diverging  either  from  the  centre  or  the  beaks  towards  the  margin, 
where  they  are  always  visible. .  The  Ter.  Vemeuilli,  d^Archiac,  is 
the  typical  form,  and  the  allied  species  are  the  71  Murchisoni, 
Keyserlinffi,  Tchihatcheffi,  Gravest  and  Leveillei,  d^Archiac ;  the 
T.  arcuata,  Roemer,  and  our  T,  spimdosa  and  T,  rugulosa. 

Terebratula  sulcifera,  Morris.    PI.  XVIII.  fig.  7,  7  a,  A. 

Shell  obovate,  somewhat  pentagonal,  ventricose ;  valves  nearly 
equally  convex,  dorsal  valve  convex  towards  the  beak,  which  is 
produced  and  incurved ;  foramen  large,  oblique ;  deltidium  wide, 
transversely  furrowed  and  margined  by  a  sUghtly  elevated  ridge, 
but  generally  almost  concealed  beneath  the  anterior  part  of  the 
foramen  which  nearly  touches  the  ventral  valve.  The  greatest 
thickness  of  the  dorsal  valve  is  about  the  middle,  from  which  ex-^ 
tends  a  broad,  flat,  and  not  very  deep  sinus  with  a  straight  frontal 
margin ;  lateral  margins  sinuous ;  the  lateral  margins  near  the 
cardinal  line  of  the  ventral  valve  overlap  those  of  the  dorsal. 
Both  valves  marked  with  concentric,  somewhat  imbricated  ridges 
with  broader  interspaces,  and  ni^erous  radiating,  nearly  obsolete 
strise,  only  visible  in  some  specimens  near  the  sides. 

Of  this  species  there  are  many  varieties  in  form,  the  extreme 
one  being  that  given  in  our  fig.  7 ;  others  are  much  less  gibbose 
and  even  depressed,  sometimes  having  a  triangular  shape,  at 
others  being  very  much  elongated  or  compressed  laterally ;  but 
the  concentric  ridges,  although  distinct  in  all  of  them,  are  more 
or  less  elevated  according  to  age,  the  intervening  furrows  being 
marked  (when  viewed  under  a  strong  lens)  by  slightly  raisea 
granules. 

From  the  lower  chalk  near  Cambridge,  in  the  collection  of 
Mr.  Bunbury,  whose  specimen  is  figured,  and  from  Hockwold, 
Norfolk,  by  Mr.  W.  Flower  of  Croydon. 

Terebratula  squamosa,  Mantell.     PI.  XVIII.  fig.  8, «,  i. 

Shell  orbicular,  or  sometimes  longitudinally  ovate,  valves  nearly 
equaUy  convex ;  foramen  circular,  entire ;  deltidium  rather  large, 
dilated  at  the  base;  surface  marked  with  concentric  squamose 

*  M6moires  de  la  Soci^le  G^ologique  de  France,  2nd  ser.  vol.  ii.  p.  295. 
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ridges  crossed  by  numerous  radiating  raised  strise^  more  visible 
on  the  lateral  margins^  giving  to  the  squamee  a  rather  serrated 
appearance ;  puncta  distinct  and  rather  widely  separated. 

Locality :  the  chalk  marl  of  Hamsey  {Mantell),  and  also  from 
Dover. 

This  species  was  first  described  by  Dr.  Mantell  in  '  The  FossUs 
of  the  South  Downs/  p.  132,  but  not  figured ;  it  does  not  appear 
to  attain  a  large  size,  as  the  dimensions  given  by  Dr.  Mantell 
agree  with  some  of  our  specimens,  ^'  length  0*5  inch,  width  0*4 
inch }  the  greatest  convexity  of  the  united  valves  0*3  inch ;"  and 
as  remarked  by  Dr.  Mantell,  the  shells  are  in  a  good  state  of 
preservation  and  generally  of  a  bluish  hue, 

Terebrattda  PhiUipsii,  Morris.     PL  XVIII.  fig.  9  a,  i,  c. 

Shell  compressed,  of  an  elongated  pentagonal  form,  the  supe- 
rior angle  being  rather  sharp ;  longer  than  wide,  the  width  being 
greatest  below  the  middle ;  dorsal  valve  more  convex  than  the 
ventral,  with  a  somewhat  produced  and  incurved  beak ;  ventral 
valve  with  two  rounded  costse  commencing  about  the  middle  and 
continued  to  the  margin,  with  a  broad  mesial  furrow  and  two 
lateral  ones ;  front  deeply  sinuous ;  cardinal  area  small,  concave, 
with  very  obtuse  and  indistinct  lateral  ridges ;  foramen  moderately 
large,  round,  and  rather  oblique ;  deltidium  wider  than  high ;  lines 
of  growth  distant. 

This  species  has  some  resemblance  to  Ter,  perovalis,  Sow.,  but 
it  is  easily  recognized  by  its  more  elongated  pentagonal  and  de- 
pressed form,  the  greater  width  of  the  sinus  and  lobes,  the  more 
sinuated  front,  and  the  greater  prominence  of  the  dorsal  ridge. 
It  is  also  separated  from  T.  sella,  Sow.,  by  its  elongate  form,  the 
greatest  width  being  nearer  the  frontal  margin  than  in  that  spe- 
cies, where  it  is  central. 

Locality  :  from  the  inferior  oolite  of  Dinnington  near  Ilmin- 
ster ;  also  at  Burton  near  Bridport,  and  in  Normandy. 

Mr.  Moore,  Mr.  Bunbury  and  Mr.  Walton  possess  a  fine  series 
of  this  shell. 

Terebratula  longa,  Roemer.     PI.  XIX.  fig.  1  a,  i,  c,  d^  Roemer, 
Verst.  Norddeutschen  Oolithen-Gebirges,  pi.  2.  fig.  11. 

Shell  ovate-elongate,  ventricose  posteriorly,  becoming  rather 
attenuate  anteriorly  and  subtruncate,  smooth  or  only  presenting 
the  concentric  lines  of  growth  ;  dorsal  valve  with  a  somewhat  ob- 
tuse keel  and  a  shghtly  produced  but  not  much  recurved  beak ; 
foramen  small ;  cardinal  area  flat,  bounded  by  moderately  distinct 
lateral  ridges ;  ventral  valve  most  inflated  near  the  cardinal  area ; 
deltidium  obtusely  triangular. 

This  appears  to  be  the  species  cited  by  M.  Roemer,  as  it  agrees 
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tolerably  well  with  his  description  and  figure;  the  deltidium  is 
much  smaller  (according  to  his  figure)  than  in  our  shell. 

Found  rather  abundantly  in  the  lower  greensand  near  Shank- 
lin^  Isle  of  Wight,  by  Dr.  Fitton  and  myself  (J.  M.).  Boemer's 
specimens  are  £rom  the  Hilsthon  of  Elligser  Brinkes. 

TerebrattUaflabellvm,  Defrance.   PL  XIX.  fig.  2  a— -c.  Diet,  des 
Sci.  Nat.  vol.  liii.  p.  160, 1828. 

Shell  somewhat  transversely  oval,  costated,  oostse  round,  im- 
bricated, increasing  in  size  but  not  in  number  towards  the  mar- 
gin j  dorsal  valve  more  convex  than  the  ventral,  with  a  produced 
beak  truncated  by  a  rather  large  circular  ftvamen ;  cardinal  area 
concave,  nearly  smooth.     SheU  punctated. 

This  species  belongs  to  the  Lorieata  of  Von  Buch,  in  which 
the  ribs  of  the  ventral  valve  envelope  those  of  the  dorul.  It  was 
first  described  by  Defrance,  who  cites  it  firom  the  Calcaire  k  Po- 
lypiers  near  Caen,  Normandy ;  in  England  it  is  rare.  Mr.  Wal- 
ton and  Mr.  Pearoe  obtained  it  from  the  Bradford  day  near 
Bradford,  and  it  also  occurs  in  the  same  bed  at  Corsham,  Wilts. 

Terebratula  pygmaa,  Morris.    PI.  XIX.  fig.  8  a,  b. 

Shell  very  small,  of  a  somewhat  hexagonal  form,  moderately 
convex;  beak  acute,  recurved;  foramen  small;  area  small,  obtusely 
'  triangular  with  distinct  lateral  ridges ;  ventral  valve  with  rounded 
coste,  which  wrvang  tery  ii«ir  the  oxdiittl  «ea  become  much 
larger  towards  the  margin ;  interspaces  deeply  concave ;  dorsal 
valve  with  furrows  corresponding  in  number  to  the  lobes  of  the 
ventral  valve ;  front  deeply  sinuous,  the  central  sinus  by  far  the 
largest. 

Locality :  the  Leptsena  bed  of  the  marlstone  near  Ilminster, 
from  Mr.  Moore's  collection. 

Associated  with  this  species  is  another  equally  minute  Tere- 
bratula (PI.  XIX.  fig.  4  a — d) :  it  is  of  a  rounded  form,  mode- 
rately convex  and  porfectly  smooth ;  the  beak  small  and  scarcely 
prominent. 

No  specific  name  has  been  assigned  to  this  species,  as  it  pro- 
bably may  be  a  very  young  state  even  of  a  plicated  shell. 

Terdnrahtla  maxiUata,  Sow.    PI.  XIX.  fig.  6  a — ^« 

Shell  subquadrangular,  fully  as  broad  as  long;  valves  nearly 
equally  convex ;  beak  produced,  narrow  and  strongly  recurved ; 
foramen  large,  oblique ;  deltidium  obtusely  triangular ;  cardinal 
area  slightly  depressed  with  obtuse  lateral  ridges ;  ventral  valve 
with  a  mesial  sinus  and  two  broader  lateral  ones,  corresponding 
to  the  lobes  of  the  dorsal  valve,  and  which  only  extend  one-third 
inwards  from  the  margin ;  front  strongly  sinuated. 
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The  young  state  of  this  species  and  for  a  considerable  period 
of  growth  scarcely  presents  any  trace  of  the  sinuated  margin. 

This  shelly  wmch  cannot  be  separated  from  Ter.  maxillata, 
Sow.y  has  lately  been  found  of  large  dimensions ;  we  have  speci- 
mens attaining  more  than  two  indies  in  length  and  the  same  in 
breadth ;  thus  it  would  appear  that  under  favourable  conditions 
this  species  attained  a  much  larger  size  than  that  figured  by 
Mr.  Sowerby  before  it  exhibited  the  strongly  sinuous  finont. 

In  reference  to  this  shell  Mr.  Walton  states^  that  it  is  the  same 
as  Ter.  maxillata,  and  this  assurance  is  founded  on  that  expe- 
rience which  is  attained  by  the  examination  of  thousands  of  spe- 
cimens. This  Terebraiula  varies  much  in  size  and  form,  its 
greatest  diameter  being  sometimes  in  the  longitudinal  and  some- 
times in  the  transverse  direction  of  the  shell.  Some  varieties  are 
deeply  plicated,  others  have  no  plicae  at  all ;  it  is  found  quite 
small  at  Hampton  Cliff  and  very  lai^e  at  Pickwick,  and  is  dis- 
tributed plentifully  through  the  forest  marble,  Bradford  clay  and 
great  oohte  around  Bath ;  it  is  also  abundant  near  Sapperton 
and  Hailey  Wood. 


XXIY. — Descriptions  of  new  species  of  Butterflies, 
By  William  C,  Hewitson. 

[With  two  Plates.] 

Family  NYMPHALIDiE. 
Genua  HsTEaocHROA,  Boisduval. 

The  genus  Heterockroa  of  Boisduval  is  remarkable  amongst 
butteidies  for  the  close  affinity  which  its  species  bear  to  one 
another,  and  yet  also  for  the  great  beauty  and  variety  of  design 
which  it  presents  and  with  colours  so  simple  and  so  few. 

The  twelve  species  which  I  have  figured,  most  of  them  new 
and  all  hitherto  undescribed,  are  but  half  of  the  genus.  They 
are  all  inhabitants  of  the  New  World. 

Some  of  them,  H.  Nea,  Melona,  Eroiia  and  Lema,  are  much 
more  robust  than  the  rest.  H.  Fessonia  and  Cestus,  besides  the 
unbroken  and  conspicuous  band  of  white,  have  other  characters 
peculiar  to  themselves.  The  cell  is  shorter  and  the  disco-cellular 
meets  the  median  nervure  somewhat  nearer  to  the  body. 

The  outlines  on  the  plates  show  portions  of  the  underside  of 
the  wings  characteristic  of  each  species. 

Heterockroa  Nea*    PL  XX.  fig.  1. 

Wings  dark  brown  with  a  central  band  common  to  both,  com- 
mencing at  the  third  median  nervule  of  the  upper  wing,  and  ex- 
tending to  the  anal  angle  of  the  lower,  on  the  upper  wing  broad 
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and  fulvous^  on  the  lower  white.  On  the  upper  wing  between 
the  commencement  of  the  band  and  the  anterior  margin  and  at 
nearly  right  angles  with  it  is  a  large  oblong  fulvous  spot  sepa- 
rated from  it  only  by  a  black  nervule,  but  so  deeply  sinuated  on 
each  side  at  its  junction  as  to  touch  it  only  at  the  apex;  parallel 
to  the  posterior  margin  is  a  double  line  of  light  brown,  the 
inner  line  wanting  on  the  space  between  the  second  and  third 
median  nervules ;  on  the  lower  wing  are  three  similar  lines,  and 
between  the  end  of  the  inner  one  and  the  anal  angle  a  small 
triangular  fulvous  spot  sinuated  on  its  lower  margin. 

On  the  upper  wing  between  the  central  band  and  the  body, 
and  at  right  angles  with  the  anterior  margin,  are  six  black  lines, 
five  within  the  cell,  the  first  and  second  on  each  side  of  the  disco- 
cellular  and  nearly  straight,  the  third  so  much  arched  as  to  form 
a  triangle  with  the  second,  the  three  inner  ones  curved  and  equi- 
distant and  prolonged  beyond  the  cell. 

Underside  very  light;  the  central  band,  the  discoidal  spot, 
and  the  submargmal  lines  are  all  cream-coloured ;  the  inner  line 
on  the  lower  wing  is  beautifully  iridescent.  On  the  upper  wing 
between  the  cell  and  the  discoidal  spot  is  a  small  irregular  spot 
of  a  clear  bluish  white :  with  the  exception  of  the  upper  part  of 
the  space  between  the  fourth  and  fifth  black  line  which  is  red, 
the  space  within  the  cell  is  pure  white ;  the  lines  are  deep  black ; 
there  are  also  spots  of  white  below  the  cell.  On  the  lower  wing 
the  inner  margin  of  the  white  band  is  dark  brown,  and  parallel 
to  it  and  between  it  and  the  humeral  angle  are  two  rufous  bands, 
the  space  between  the  first  and  the  white  band  rufous,  the  rest 
cream-colour.     Expansion  2  inches  8  lines. 

In  the  British  Museum,  from  Para. 

Heterochroa  Melona.    PL  XX.  fig.  2. 

Wings  dark  brown  with  a  central  band  reaching  ftoxsi  the  an- 
terior margin  of  the  upper  wing  to  the  anal  angle  of  the  lower, 
intersected  by  black  nervules  on  the  upper  and  anterior  portion 
of  the  lower  wrings ;  on  the  upper  wing  fulvous,  broadest  between 
the  discoidal  nervules ;  the  inner  margin  deeply  sinuated  at  the 
third  median  nervule ;  on  the  lower  wing  white.  On  the  upper 
wing  are  two  very  indistinct  marginal  lines  of  light  brown ;  on 
the  lower  wing  four,  one  close  to  the  margin,  three  equidistant 
between  it  and  the  white  band ;  the  red  spot  at  the  anal  angle 
is  small  with  a  central  round  spot  of  deep  black.  On  the  upper 
wing  across  the  disc  are  five  indistinct  black  lines,  four  within 
the  cell  straight  and  nearly  parallel,  the  fifth  and  inside  one  ob- 
lique. Underside  vinous  brown,  the  central  band  on  both  wings 
white ;  the  widest  portion  of  it  on  the  disc  of  the  upper  wing 
clouded  with  brown ;  at  the  tip  are  four  or  five  small  white  spots, 
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and  at  the  anal  angle  of  the  lower  wing  three  narrow  lunules  of 
white ;  half-way  between  the  central  band  and  the  body  is  a  band  of 
yellowish  white  common  to  both  wings ;  on  the  disc  of  the  upper 
wing  between  the  disco-cellular  and  the  white  band  are  three 
small  spots  of  blue^  and  within  the  cell  a  triangular  V4ike  spot  of 
lilac ;  the  humeral  angle  of  the  upper  wing  is  light  yellow^  that 
of  the  lower  wing  reddish  brown.  Expansion  2  inches  6  liines. 
In  the  British  Museum^  from  Colombia. 

■ 

Heterochroa  Erotia,     PI.  XX.  fig.  3. 

Wings  dark  brown  with  a  central  band  common  to  both^  com- 
mencing at  the  anterior  margin  of  the  upper  wing  and  extending 
to  the  anal  angle  of  the  lower;  on  the  upper  wing  fulvous  except 
towards  the  interior  margin^  where  it  becomes  gradually  white ; 
on  the  lower  wing  white;  the  first  three  segments  of  the  band  on 
the  disc  of  the  upper  wing  shorty  the  fourth  twice  as  long^  the 
fifth  between  the  second  and  third  median  nervures  short  and 
cordate^  the  remainder  broad.  On  the  upper  wing  half-way  be- 
tween the  margin  of  the  central  band  and  the  tip  of  the  wing  are 
three  small  fulvous  spots.  Parallel  to  the  margins  of  both  wings 
are  undulating  lines  of  light  brown  as  in  the  last  species^  and  at 
the  anal  angle  two  narrow  lanular  lines  of  white^  and  above  them 
two  lunules  of  deep  blacky  and  between  them  a  small  triangular 
folvous  spot.  The  black  lines  across  the  cell  as  in  the  last  spe- 
cies. The  arrangement  of  the  underside  is  the  same  as  the  upper 
side  of  the  next  species.  The  broad  central  band  which  is  all 
white  commences  only  at  the  second  median  nervule ;  that  por- 
tion of  it  which  crosses  the  disc  is  divided  into  five  distinct  yel- 
lowish spotSy  the  lowest  cordate^  the  rest  oblong,  three  of  them 
connected  by  black  lines  with  the  three  spots  near  the  tip  of  the 
wing^  which  are  also  yellowish ;  the  light  Unear  bands  of  both 
wings  are  broken  and  form  chains  of  white  spots ;  within  the  cell 
of  the  upper  wing  are  three  cross-lines  of  deep  blacky  the  space 
between  the  outer  two  is  oblong  and  pure  white^  that  between  the 
second  and  third  rufous^  that  within  it  white^  divided  longitudi- 
nally by  a  black  line ;  on  the  lower  wing  between  the  white  band 
and  the  body  are  two  bands  of  white^  the  first  short.  Expansion 
2  inches  7  lines. 

In  the  British  Museum^  from  Bolivia. 

Heterochroa  Lema.    PI.  XX.  fig.  4f. 

Very  nearly  allied  to  the  last-described  species  {H.  Erotia),  of 
which  it  may  possibly  be  only  a  remarkable  variety.  The  central 
band^  which  is  entirely  white^  commences  only  at  the  second 
median  nervule  in  a  semicircular  form  broadly  separated  from 
the  fulvous  discoidal  portion  of  the  band.  The  tnree  fulvous  spots 
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near  the  tip  of  the  wing  are  smaller.  In  all  other  respects  it  is 
the  same.  The  undersides  of  both  species  are  alike.  Expansion 
2  inches  7  lines. 

In  the  British  Museum^  firom  Bolivia. 

Heterochroa  Donysa,    PI.  XX.  fig.  5. 

Wings  deep  purple-brown^  with  a  narrow  central  band  of  white 
common  to  both^  intersected  by  black  nervules :  commencing  at 
the  third  median  nervule  of  the  upper  wing  and  extending  to  the 
anal  angle  of  the  lower,  its  first  segment  small  and  indefinite,  it 
gradually  tends,  though  very  slightly,  towards  the  anal  angle  of 
the  wing,  and  thus  forms  a  very  obtuse  angle  with  its  continuation 
on  the  lower.  Between  its  commencement  and  the  tip  of  the 
wing  is  a  large,  broad,  oblong  fulvous  spot,  curved  in  the  direc- 
tion of  the  posterior  margin  of  the  wing,  extending  from  the  ex- 
treme  anterior  margin,  where  it  is  broadest,  to  tibe  second  me- 
dian nervule,  where  it  is  only  separated  by  a  wide  line  of  brown 
from  the  first  segment  of  the  white  band.  On  the  upper  wing 
are  two  submarginal  lines  of  light  brown  and  a  portion  of  a 
third,  on  the  lower  wing  three;  at  the  anal  angle  of  the  lower 
wing  is  a  rather  large  fulvous  patch  and  two  small  deep  black 
spots ;  across  the  cell  are  the  usual  black  lines. 

Underside  rufous ;  the  white  band  is  continuous  from  the  an- 
terior margin  of  the  upper  wing,  indistinct  at  first  and  deeply 
sinuated  b^ore  it  reaches  the  median  nervule;  the  ftUvous  spot 
is  lighter,  especially  at  its  edges ;  the  marginal  lines  are  white, 
and  between  two  of  them  at  the  anal  angle  of  the  upper  wing  is  a 
round  black  spot ;  the  disco-cellular  of  the  upper  wmg  is  marked 
by  a  rufous  band,  within  which  is  one  of  lilac,  then  white,  then 
again  rufous.     Expansion  2  inches  7  lines. 

From  Mexico.   In  the  British  Museum  and  my  own  collection. 

Heterochroa  Feasonia.     PI.  XX.  fig.  6. 

Wings  brown  with  a  central  band  of  white,  of  nearly  equal 
breadth,  common  to  both,  extending  from  the  anterior  margin  of 
the  upper  wing  to  the  anal  angle  of  the  lower,  slightly  arched 
outwards  on  the  upper  wing ;  half-way  between  it  and  the  tip  of 
the  upper  wing  is  a  large  irregular  fulvous  spot,  rounded  out- 
wardly, sinuated  on  its  inner  margin ;  below  it,  parallel  to  the 
margin  of  both  wings,  are  three  in^stinct  bands  of  light  brown 
of  unequal  breadth ;  at  the  anal  angle  are  two  small  deep  black 
spots,  and  between  them  an  irregular  fulvous  patch.  Across  the 
cell  of  the  upper  wing  are  fine  indistinct  lines  of  black,  some  of 
which  are  prolonged  beyond ;  across  the  cell  of  the  lower  wing  aro 
also  four  similar  black  lines.  Underside,  the  outline  only  of  the 
fulvous  spot  is  indicated  by  indistinct  lines  of  white ;  parallel  to 
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the  margin  of  both  wings  are  also  several  whitish  lunules ;  within 
the  central  band^  crossing  the  cells  of  both  wings,  is  a  rufous 
band  edged  with  black  and  surrounded  with  white ;  between  it 
and  the  central  band  on  the  lower  wing  across  the  cell  is  a  second 
short  band  of  the  same  coloiur.  Expansion  2  inches  8  lines. 
In  the  British  Museum,  from  Honduras. 

Heterochroa  Cestus*    Fl.  XXI.  fig.  7. 

Wings  light  brown  with  a  broad  central  band  of  white  com- 
mon to  both  and  extending  from  the  anterior  margin  of  the  upper 
wing  to  the  anal  angle  of  the  lower  and  of  nearly  equal  breadth, 
curved  slightly  outwards  on  the  upper  wing,  roundea  at  the  anal 
angle  of  the  lower.  Between  the  white  band  and  the  tip  of  the 
upper  wing  is  an  oblong  irregular  fulvous  spot  trifid  by  black  ner- 
vures,  the  two  lower  portions  the  largest  and  cordate,  surrounded 
by  dark  brown,  which  is  continued  in  three  equidistant  zigzag  lines 
parallel  to  the  posterior  margin  till  they  reach  the  anal  angle  of 
the  lower  wing,  where  the  middle  one  terminates  in  two  lunular 
spots,  between  which  is  a  T-shaped  fulvous  mark ;  the  space  be- 
tween the  two  outermost  of  these  zigzag  lines  is  -of  the  lightest 
brown,  especially  on  the  lower  wing,  where  it  is  almost  white* 
On  the  upper  wing  between  the  white  band  and  the  body  are  the 
usual  black  lines,  two  of  which  cross  the  cell  and  are  prolonged 
beyond;  the  space  within  them  is  tinged  with  red ;  on  the  lower 
wing  four  similar  hues  in  pairs  cross  the  cell. 

Underneath  much  lighter;  instead  of  the  trifid  fulvous  spot 
are  five  white  spots,  two  of  which  are  red  in  the  middle,  two 
brown ;  the  lightest  zigzag  marginal  line  is  quite  white,  and  be- 
tween it  and  the  margin  is  another  broken  white  line ;  across  the 
cells  of  both  wings,  as  in  the  last  species,  is  a  continuous  rufous 
band  edged  with  black  and  broadly  margined  with  white.  Ex- 
pansion 2  inches  2  lines. 

In  the  British  Museum  and  my  own  collection,  from  Venezuela. 

Heterochroa  Alala,    PI.  XXI.  fig.  8. 

Wings  dark  brown  with  a  central  narrow  band  of  white  inter- 
sected by  black  nervules ;  common  to  both,  commencing  at  the 
third  median  nervule  of  the  upper  wing  by  a  nearly  round  distinct 
spot,  and  extending  to  the  anal  angle  of  the  lower,  where  bending 
slightly  inwards  it  terminates  in  a  point.  On  the  upper  wing 
between  the  commencement  of  the  white  band  and  the  subcostal 
nervure  are  two  small  oval  white  spots,  and  between  them  and  the 
tip  of  the  wing  an  oblong  frilvous  band  divided  by  black  nervules 
into  five  distinct  parts,  the  anterior  small  and  hastate,  the  next 
three  larger  and  cordate,  the  fifth  small  and  lunular  followed  by 
two  lunules  of  light  brown  sometimes  tinged  with  red.    Parallel 
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to  the  posterior  margin  of  both  wings  are  two  narrow  lines  of 
light  brown  and  between  them  and  the  white  band  on  the  lower 
wing  a  third  zigzag  line  of  the  same  colour ;  at  the  anal  angle  are 
two  round  deep  black  spots  of  unequal  size^  the  larger  crowned 
with  bright  fulvous^  the  smaller  surrounded  by  it ;  the  cells  of 
both  wing&  are  crossed  by  the  usual  black  lines. 

The  underside  is  chiefly  of  a  light  reddish  brown ;  the  fulvous 
spots  of  the  upper  wing  are  nearly  white ;  between  them  and  the 
tip  are  several  small  spots  of  white ;  the  space  between  the  black 
lines  which  inclose  the  disco-cellular  nervule  of  the  upper  wing 
is  red-brown^  that  between  the  second  pair  of  lines  is  white;  on 
the  lower  wing  a  zigzag  line  of  reddish  brown  runs  along  the 
outer  margin  of  the  white  band.     Expansion  2  inches  1  line. 

In  the  British  Museum  and  my  own  coUection,  from  Venezuela. 

Heterochroa  Corcyra,    PL  XXI.  fig.  9. 

Wings  dark  brown  with  a  narrow  central  band  of  white  inter- 
sected by  black  nervules ;  common  to  both,  commencing  at  the 
third  median  nervule  of  the  upper  wing  by  a  cordate  spot  and 
extending  to  near  the  anal  angle  of  the  lower  wing,  where  it  ter* 
minates  in  a  fine  point  scarcely  connected  with  a  small  triangular 
spot  of  the  same  colour,  joined  upwards  from  its  commencement 
to  the  subcostal  nervure  by  an  indistinct  trifid  whitish  spot  deeply 
sinuated  on  its  inner  margin  where  it  touches  the  median  nervule ; 
between  it  and  the  tip  of  the  wing  is  a  slightly  curved  band 
of  fine  fulvous  spots,  the  first  and  exterior  one  smallest  and  has- 
tate, the  next  tluree  cordate,  \h.t  fifth  large  and  oblong;  outside  of 
this  and  parallel  to  the  posterior  margin  of  both  wings  are  two 
lines  of  light  brown,  and  between  them  and  the  central  band  on 
the  lower  wing  are  six  fulvous  lunules,  and  at  the  anal  angle  a 
large  spot  of  the  same  colour,  and  two  small  deep  black  spots.  On 
the  cells  of  both  wings  are  the  usual  black  lines.  The  underside 
is  of  various  shades  of  red-  brown  and  pink ;  the  inner  edge  of  the 
white  band  is  clearly  defined  by  a  dark  margin  of  red-brown 
which  connects  with  it  in  one  band  the  indistinct  spots  above  the 
median  nervule,  marking  clearly  the  bend  on  the  mner  margin, 
by  which  it  is  easily  known  from  the  next  species ;  the  fulvous 
band  of  the  upper  wing  is  but  slightly  indicated  by  light  reddish 
brown.     Expansion  2  inches  2  lines. 

In  the  British  Museum,  from  New  Grenada. 

Heterochroa  Collina,    PL  XXI.  fig.  10. 

Closely  allied  to  the  last-described  species  {H.  Corcyra),  from 
which  it  differs  in  that  the  white  band  is  widest  in  the  middle, 
from  which  it  tapers  to  a  point  at  each  end,  commencing  at  the 
median  nervure  of  the  upper  wing  by  an  oblong  narrow  spot ;  that 
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tlie  trifid  spot  between  it  and  the  subcostal  nervure  is  whiter  and 
more  distinct;  that  the  portion  of  it  which  touches  the  median 
nervure,  which  in  the  last  species  is  deeply  sinuated  and  crescents- 
shaped,  is  here  round  and  entire ;  that  the  fulvous  band  near  the 
tip  of  the  upper  wing  is  composed  of  six  divisions,  the  two  lower 
of  which  are  large,  forming  together  a  triangle  which  is  only  se- 

Earated  from  the  first  two  segments  of  the  white  band  by  a  black 
ne ;  and  that  the  fulvous  lunular  spots  of  the  under  wing  are 
wanting.     Expansion  2  inches  4  lines. 

In  the  British  Museum  and  my  own  collection,  from  Quito. 

Heterochroa  Aricia.     PL  XXI.  fig.  11. 

Also  closely  allied  to  H.  Corcyra,  but  difiers  from  it  in  that  the 
white  band  commences  on  the  upper  wing  by  an  oval  spot,  does 
not  meet  equally  at  its  edges  in  passing  from  one  wing  to  the 
other,  and  is  curved  inwards  on  the  lower  wing,  where  it  termi- 
nates at  the  anal  angle  in  the  form  of  a  hook ;  that  in  the  place 
of  the  fulvous  spots  of  the  upper  wing  is  a  broad  red  band  of 
equal  breadth,  which  crosses  the  whole  wing  parallel  to  the  pos- 
terior margin  and  the  white  band,  from  which  it  is  only  separated 
by  a  line  of  brown ;  that  the  fulvous  lunular  spots  of  the  lower 
wing  are  wanting,  and  that  the  underside  is  much  lighter.  Ex- 
pansion 2  inches  2  lines. 

In  the  British  Musemn  and  my  own  collection,  from  Bolivia. 

Heterochroa  Arecosa,    PI.  XXI.  fig.  12. 

Upper  wings  long  and  slightly  sinuated,  under  wings  deeply 
dentated  with  a  short  tail,  light  brown  with  a  central  band  of 
white  common  to  both,  commencing  at  the  subcostal  nervure  of 
the  upper  wing — ^between  which  and  the  margin  is  a  small  oblong 
white  spot — and  extending  to  the  anal  angle  of  the  lower ;  broken 
at  its  commencement  into  four  distinct  spots,  the  first  oval  and 
distant  from  the  rest,  the  second  rounded  and  nearer,  the  third 
and  fourth  oblong  and  touching,  the  rest  distinctly  intersected 
by  black  nervules,  the  last  segment  at  the  anal  angle  triangular 
and  divided  from  the  rest.  Parallel  to  the  margin  of  the  upper 
wing  are  two  waved  lines  of  dask  brown,  and  also  the  five  black 
lines  across  the  cell;  the  space  between  the  middle  line  which  is 
very  straight,  and  the  next  within  it  which  is  curved,  is  red  as  well 
as  the  humeral  angle.  ParaUel  to  the  margin  of  the  lower  wing 
is  a  waved  dark  brown  line,  and  within  it  six  large  nearly  round 
spots  of  the  same  colour ;  at  the  anal  angle  is  a  large  irregular 
rufous  patch,  and  in  its  centre  two  indistinct  dark  spots. 

Underside  light  and  indistinct ;  the  central  band  crosses  the 
entire  wing  unbroken;  the  marginal  lines  are  white;  a  rufous  band 
crosses  the  cell  of  the  upper  wing,  and  another  marks  the  posi- 
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tion  of  the  discO'Cellulsr,  each  bordered  by  white ;  at  the  anal 
angle  of  the  lower  wing  are  three  round  black  spots,  one  large. 
Eipanuon  2  inches  7  lines. 

In  my  own  collection,  from  Mexico  and  the  West  Indies. 


XXV. — Remarkt  on  tome  Cetoniadie,  with  tKe  dacription  of  a  new 
Australian  tpeeiet.  By  Adam  Whitb,  F.L.S.,  M  Jl-S.  Stettin, 
and  Assistant  in  the  Zoological  Department  British  Muaetun. 

ScHizoBHiNA,  Kirby. 
8.  (Dia?honia)  Bassii,  White. 

Yellow;  with  a  black  spot  incloaing  the  eye,  two  roundish 
black  spots  on  the  middle  of  the  t/un-ax  placed  transversdy. 
Elytra  of  a  deeper  and  somewhat  brownish  yellow,  with  a  seri- 
ceous tinge ;  iarec  black  spots  on  each  elytron,  one  near  the 
Bcntellnm,  a  larger  tranaverse  one  b^ond  ue  middle  and  nearer 
the  side  than  the  suture, 
and   one   small    subapical 
one :  antenna  and  legs  yel- 
low ;  pt/gidium  yellow,  with  t 
extremely  short,  scattered, 
bristly  hairs,   the   surface 
"quasi  squamiformiter  acu-     _ .    , 
dacta;"     the    metathorax      ^^^;*^^^ 
and   greater   part   of  the 
abdomen  beneath  shining 
black;   edges  of  the  seg- 
ments  smooth,   the  bases 
punctured ;     two    largiBh 

yellow  spots  placed  on  the  middle  of  the  abdomen ;  fbnr  yellow 
triangular  spots  on  the  edge  of  the  segments  on  each  side. 

Hob.  Australia.  British  Museum :  from  the  collection  of  the 
Entomological  Club, 

The  figure  by  Mr.  'Wlliam  Wing  gives  its  correct  sire  and 
form ;  in  general  form  this  species  approaches  the  .S.  atropvnclafa, 
Kirby,  Linn.  Trans,  vol.  lii- P-  464  (found  first  by  Robert  Brown, 
F.R.S.,  on  Mimosas  near  Port  Jackson),  more  than  any  other 
Cetonia ;  and  I  must  confess  that  until  Dr.  Sehaom  attracted  my 
notice  to  it,  it  was  placed  with  that  species  in  the  collection  of  the 
British  Museum,  being  regarded  as  a  variety  of  the  female :  it 
certainly  ficems  to  be  in  some  sort  the  connecting  link  between 
Diaphonia,  Newman,  and  SchizorhiTia,  Kirby,  as  restricted  by 
Dr.  Burmeister. 

The  head,  as  in  the  subgenus  Diaphonia,  very  slightly  cleft  in 
front ;  the  sides  nearly  parallel,  upper  surface  flat,  rather  coarsely 
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punctured.  Thorax  with  the  sides  very  slightly^  if  at  all,  sinuated 
posteriorly,  the  posterior  angles  rounded  and  not  sharp,  so  as  to 
leave  visible  part  of  the  mesothorax :  the  front  edge  of  thorax 
nearly  straight ;  the  puncturing  very  indistinct ;  the  scutellum 
proportionally  larger  than  in  other  species  of  the  genus.  Elytra 
much  longer  and  narrower,  the  segments  of  the  body  projecting 
considerably  beyond  them;  the  sutural  edge  more  ridged;  near 
the  suture  is  a  longitudinal  somewhat  raised  costa,  the  elytra  are 
punctured,  the  punctures  generally  running  in  longitudinal  lines. 
The  specimen  is  a  female,  and  excepting  in  the  legs  being  much 
less  stout  and  hairy,  they  have  a  considerable  resemblance  to  those 
of  the  D.  dorsalis;  the  tarsi  of  the  first  pair  of  legs  are  wanting. 
Note, — ^The  name  Bassii  is  intended  as  a  small  compliment  to 
the  bold  and  great  discoverer,  whose  name  will  be  ever  comme- 
morated in  the  wide  ocean-strait  which  separates  Van  Diemen's 
Land  from  the  great  Australian  continent.  The  name  and  dis- 
coveries of  Greorge  Bass,  surgeon  of  the  '  Reliance,'  are  well  re- 
lated in  the  pages  of  Capt.  Flinders :  "  he  was  a  man  whose 
ardour  for  discovery  was  not  to  be  repressed  by  any  obstacles, 
nor  deterred  by  danger.'^ — Flindert^  Voyage  to  Terra  Australis, 
I.  xcvii.  By  botanists  he  is  commemorated  in  the  genus 
Babsia. 

It  is  not  out  of  place  here  to  make  a  few  remarks  in  correction 
of,  and  addition  to,  the  latety  published  '  Nomenclature  of  Co- 
leopterous Insects  in  the  CfoUection  of  the  British  Museum, 
Part  I.  Cetoniada/  which  was  issued  before  Dr.  Schaum  had  an 
opportunity  of  seeing  the  national  collection.  This  eminently 
scientific  entomologist  has  acquired,  by  purchase,  the  very  spe- 
cimens of  Messrs.  Gory  and  Percheron's  'Monographic  des 
Chines;'  he  has  had  the  advantage  of  Mr.  Macleay's  and  Dr. 
Burmeister's  (still  more  extensive)  labours ;  and  having  had  that 
'*  learned  leisure,'^  which  so  few  of  the  describing  naturalists  of 
this  countiy  can  share  even  in  the  smallest  portion,  he  has  seen 
and  studied  the  collections  in  Berlin,  Paris  and  other  places. 

The  results  of  his  assiduous  researches  he  has  communicated 
in  the  '  Zeitschrift  f  iir  die  Entomologie '  of  his  uncle.  Dr.  Oermar, 
and  in  the  '  Annales  de  la  Soci^  Entomologique  de  France.'  A 
still  further  revision  of  this  group  may  now  be  expected,  since 
his  visit  to  the  British  Islands. 

On  p.  2  add  B.M.  to  Mycteristes  rhinophyUus  from  Java,  as 
we  have  lately  acquired  it. 

Page  8 :  Dr.  Schaum  tells  me  that  Compsocephalus  GalhUeri, 
Reiche,  notwithstanding  what  M.  Reiche  has  written  in  the 
•'Revue  Zoologique  Cuvi^rienne,'  is  after  all,  what  I  suspected, 
only  synonymous  with  C.  HortfieldianuSy  White,  described  and 

Arm,  if  Maff.  N.  Hist.  VoLxx.  19 
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roughly  figured  in  the  Ant.  and  Mag.  of  Nat.  Hist,  for  1845, 
▼ol.  xv.  p.  40. 

Jphelorrhina  $miUma,  Westw.,  which,  led  by  the  name  and 
authority  of  Dr.  Schaum,  I  placed  after  Dymmia,  should  be 
placed  after  Stephanorhina  guttata^  and  may  after  aU  prove,  like 
many  pseudo-ctdled  species  of  Onihophagus,  only  a  starved  variety 
of  the  male  of  Stephanorhina  guttata,  or  at  least  of  a  closely 
allied  species.  It  would  be  weU  for  naturalists  to  read  the  ad- 
mirable remarks  of  M.  Mulsant  of  Lyons,  at  pp.  103  and  104 
of  the  volume  of  the '  Hist.  Nat.  des  Coleopteres  de  France,' 
describing  the  Lamellicom  Beetles  (Paris,  1842). 

The  Rhomborhma  dives  of  Westw.,  as  Dr.  Schaum  pointed  out, 
is  the  R,  Mellii  of  Gory  and  Percheron,  but  not  of  Burmeister. 

On  p.  6  add  B.M.  to  Anamalocera  Parrii,  as  we  have  lately 
received  a  specimen.  This  genus  seemed  hardly  separable  from 
Coryphocera. 

At  p.  7,  and  after  C.  amosna^  add  Coryphocera  tibialis,  Westw., 
India,  lately  acquired;  and  Coryphocera  glaberrima,  Westw., 
India,  also  lately  added. 

At  p.  9,  AUarrhina  affinis  and  A.  confink  are  regarded  by  Dr. 
Schaum  as  only  local  varieties  of  AOorrhina  acabrtusctda,  and  as 
he  has  seen  more  specimens  than  myself,  I  believe  he  is  right. 

At  p.  10  add  B.M.  Honduras  to  Cotinis  cavijrons,  Dup.,  Burm., 
which  I  had  regarded  as  a  new  species  of  Alhrrhina,  and  named 
A,  irisulcata.  I  (question  whether  the  genera  Tiarocera  and 
AUorrhma  are  distinct  enough  from  Cotinis,  and  this  remark 
would  extend  to  other  genera  of  Cetoniadm, 

Page  11 :  Gymnetis  VigorsU,  Dr.  Schaum  regards  as  only  a 
variety  of  the  preceding  species,  G.  vndidata.  Vigors;  there  are 
some  other  alterations  he  would  make  in  the  genus  Gymnetis, 
but  from  not  having  many  specimens,  I  can  neither  confirm  nor 
resist  these  changes.  The  genus,  or  rather  group,  wants  revi- 
sion very  much. 

Pace  14 :  between  Gynmetis  strigosa  and  6.  hieroglyphica  is 
placed  Gymnetis  Dysons,  White,  a  species  with  the  head,  thorax 
above  and  elytra  of  a  yellowidi  rhubarb  or  rather  tile-colour 
(elytris,  thoraceque  supra  flavescenti-lateritiis),  spotted  and 
marked  with  black,  differing  in  different  specimens,  the  head 
margined  with  blade  and  with  a  black  spot  on  the  middle,  the 
legs  and  under  parts  deep  shining  black,  the  sternum  projecting, 
somewhat  curved  downwards,  and  very  blunt  and  widened  at  the 
end. 

As  Dr.  Schaum  has  a  specimen,  an  elaborate  description  may 
be  expected  from  him.  I  may  merelv  say  that  it  was  found  in 
Venezuela  at  CuriaJia,  twenty-four  miles  from  La  Guavra.  Mr. 
David  Dyson  told  me  as  a  curious  circumstance,  iJbat  wh^i  shoot- 


Dr.  Leach's  ClaaHfication  of  the  British  Molhtsca.        367 

ing  a  humming-bird^  he  brought  down  his  bird^  a  hrge  Sphinx, 
and  this  pretty  speeies  of  Gymnetis,  at  the  same  shot ;  our  speci- 
men has  still  the  marit  where  the  shot  struck  it. 

I  have  named  it  in  compliment  to  Mr.  Dyson^  who  has  been 
a  most  assiduous  collector  of  zoological  specimens  in  Honduras 
and  Venezuela.  Mr.  Doubleday  has  named  a  very  striking 
flpecies  of  Butterfly,  Euterpe  Dysoni  (Ann.  and  Mag.  of  Nat.  Hist« 
vol.  xix.  p.  385),  after  him.  There  has  not  been  a  more  active 
or  intelligent  collector  in  this  country  than  Mr.  Dyson. 

On  p.  15,  as  Dr.  Schaum  pointed  out  to  me,  remove  Clinteria 
flavomargimUay  and  put  it  as  a  variety  of  C  atra ;  we  have  lately 
acquired  two  specimens  of  this  pretty  variety. 

At  p.  15  add  Clinteria  Hoffmeiateri,  White,  a  very  distinct 
hairy  species  from  Northern  India,  lately  acquired  by  the 
Museum. 

[To  be  continued.] 


XXVI.— 7^  Classification  of  the  British  MoUusca. 

By  W.  E.  Lbach,  M.D. 

To  Richard  Taylor,  Esq. 
My  DBAB  Sib,  September  9th,  1847. 

In  a  late  visit  to  the  North  I  observed  that  several  British  con- 
chologists  were  much  interested  in  knowing  what  was  the  arrange- 
ment of  British  MoUusca  proposed  by  my  late  excellent  friend  and 
first  teacher  in  zoology  Dr.  Leach,  and  that  some  of  them  had  even 
taken  the  trouble  to  copy  the  proof  sheets  of  his  work  which  were 
in  the  possession  of  one  or  two  persons. 

Knowing  that  several  copies  of  Dr.  Leach's  list  were  in  circu- 
lation, his  names  being  in  common  use  in  several  cabinets  at  the 
time  he  was  at  work  on  the  subject,  I  applied  to  Mr.  James  Francis 
Stephens,  who  was  in  constant  communication  with  Dr.  Leach, 
and  he  at  once  produced  me  the  list  which  I  herewith  send,  with 
the  heading  it  now  bears,  and  a  former  one  not  so  complete;  but  as 
this  list  contains  a  few  names  not  inserted  in  the  latter  one,  I  have 
added  them  in  their  places,  marking  them  with  an  asterisk  and 
with  the  date  of  the  first  list,  1816. 

It  is  much  to  be  regretted  that  Dr.  Leach's  MSS.,  which  I  am 
aware  were  prepared  with  the  characters  of  his  genera  in  detail, 
have  not  been  printed,  that  his  extensive  laboturs  on  this  part  of 
the  animal  kingdom  should  not  be  lost  to  the  world.  To  make 
the  list  more  etmly  understood,  I  have  added  the  genus  to  which 
Montague  or  Lamarck  has  referred  the  species,  after  the  name 
used  by  Dr.  Leach. 

I  am  much  inclined,  as  these  names  were  for  years  exhibited 
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in  the  Museum  collection  and  in  the  cabinets  of  Mr.  Stephens, 
the  late  Mr.  James  Sowerby,  my  own  and  others,  to  regard  them 
as  published  and  having  priority  from  1818.  Risso,  Capt.  Brown 
and  others  have  published  several  of  them  in  their  works. 

I  am,  dear  Sir,  yours  truly, 

J.  E.  Gray. 

''CloMsification  oftheBritishMoUu8cab!fW.E.Leach,M.D.,lSlS." 


1.  CEPHALOPODA. 

1.    OCTOPODA. 

1.  Septotadm, 

1 .  Polypus  antiquomm. 

2.    DXCAPODA. 

2.  Sepiada. 

2.  Sepiola  RondeletiL 

3.  Sepia  officinalis. 

3.  Loliginida. 

4.  Loligo  magna. 

parva. 

2.  GASTEROPODA. 

1.  Gtmnobhanchia. 

1.  Dorididtt, 

5.  Doris  Montagui. 

Britannica. 

vulgaris. 

Rocinella. 

Elfbrtiana. 

Leachii. 

marginata. 

nodosa. 

coccinea. 

6.  Cufsea  plana. 

2.  EolitUada. 

7.  EoUdia ? 

3.  Tritoniada. 

8.  Tritonia  Hombergii. 

9.  Idalia  maculata. 

2.  Steoobranchia. 


2.  Aplysiada. 

12.  Aplysia  varians. 

13.  Esmia  Griffithsiana. 

3.  MarseniadtB, 

14.  Marsenia  producta.  Bulla 
haliotoldea,  Mont, 

complanata.     Bulla,  Moni, 

4.  Bulladtc. 

15.  Bullsea  planciana.  Bulla 
aperta,  Linn. 

catena.     Bulla,  Mont. 

16.  Scaphander lignaritts.  Bulla, 
JJnn, 

catenatus. 
Brownii. 

17.  Hamin«a  Cuvieri.  B.  hy- 
datis,  Mont,  B.  Lamarclai, 
Leach,  1816. 

dilatata. 

elegans.  Bulla  eleg.,  Gray. 

18.  Eucampe  Donovani.  Bulla 
akera,  Mont, 

19.  Roxania  CranchiL 

3.  Saccobbakchza. 

1.  Limacida. 

20.  Arion  Empiricorum. 

hortensifl. 

21.  Limax  antiquomm. 

maculatus. 
variegatus. 
carinatus. 
agrestis. 

2.  Helicid^, 

22.  Succmea  Mulleri.  H.  pu* 
tris,  Mont, 


I.  Pleurobranchida, 
10.  Cleanthus  Montagui.  BuUa    23.  Vitrina  Drapamaldi. 

__1  %  Tn  M  ^  ^^W«*  ^mwB       mm 


plumula,  Mont. 
11.  Osanius    argentatus.      (B. 
membranaceus,  Mont.) 


24.  Helix  aspersa.    Helix 

25.  Tachea  nemoraUs. 

hortensis. 
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26.  Arianta  arbastonun. 

27.  Pomatia  antiquorum. 

28.  Teba  cingenda. 

viigata. 
cantiana. 


4.  Lymnada. 

44.   Stagnicola      '*'octon£racta. 
Helix,  Mont. 

*communi8  (palustris). 
minuta»  var. 


carthuaianella.  H.  Gibbaii.  *elegau8.   (stagnalis^  rar.) 

rufescens.  vulgaris  (stagnalis). 

caperata.  45.  Gulnariaperegra.  Helix,  ilf. 

(falva) .  H.  trochifonni8,3f .  lacuatris. 


(hispida). 
aculeata. 
(spinuloaa),  Mont, 

29.  Zonitea  ericetorum. 

zadiatna. 
rupeatria. 
nitidus. 
crystallinus. 

30.  ChilotremaLapicida.  Helix, 
Linm. 

31.  Zurama  pulchella.  Helix,  L. 

32.  Elismia  (aaciata.  Turbo,  3f. 

33.  £na  montana.     H.  Lackha- 
menais,  Mont. 

obacura.     Helix,  Mont. 

34.  Zua  lubrica.     Helix,  Mont. 

35.  Baltea  fragilia.    Turbo  per- 
yersus,  Linn. 

36.  Clausilia  laminata.    Turbo, 
Mont. 

Rolphii. 

biplicata.     Turbo,  Moni. 


auricularia.     Helix,  M. 

46.  Myxaa  Mullen  (glutinosa). 

47.  Physa  fontinalis.  Bulla,  M. 

48.  Nauta  Hypnorum. 

49.  Planorbia  *comeu8. 

^albus. 

carinatua. 

maiginatus. 

Sheppardi. 

*imbricattt8. 

*contortua. 

♦Vortex. 

spinorbis. 

50.  Hemithalamus  nitiduii.  Nau- 
tilus lacustris,  Mont, 

5.  Ancylida. 

51.  Ancylus  lacustris.     Patella, 
Mont. 

fluviatilis. 

4.    PHYLLOBaANCHIA. 

1.  lodeida. 


rugosa.    T.bidens.  iJfaa/.     52.  lodes  angulatus.    ? 


37.  Azeca  Matoni. 

38.  Abidasecale.  T.  juniperi,  M, 

39.  Pupilla  Drapamaldi. 


Norrisii. 


? 


2.  Cypmada. 

mw^nito.   "Turbo.  r«r/.     53.  Cypr»a  europaea. 
40.  Vertigo  palustns. 
vulgaris. 


54.  Simia  Pennantiaiia.     Bulla 
_  patula.    B.  Blainvillii,  1816. 

heterostropha.  T.  vertigo,     ^^;,^!r?^^^*f°8^^-   ^^^ 
Mont. 


Voluta,  Mont. 

(40*.  Acicula  pellucida.     Buc.  3.  Purpurida. 

terrestre,  Mont.)  Left  out  ap-    56.  Acteon  tomatilis.     Voluta. 


parently  by  mistake. 
8.  Carychiada, 
41.  Carycbium  minimum.  Tur- 
bo C,  Mont* 


Mont. 

57.  Ocenebraerinacea.   Murex» 
Mont. 

58.  Purpura  lapillus.   Buc,  M. 


42.  Jaminia  bidentata.    Voluta,    59.  Hinia  *minuta.     Nassa. 


Mont. 
43.  Alexia  denticulata.   Voluta, 
Mont. 


reticulata. 

♦laevigata.    Planaxis  mol- 
lis. Sow. 
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60.  Baccinttm  '''Puxleianuin. 

undatum.    Buc,  M, 
antiquatum.    Murex,  M, 
*corneum.     Murex,  Af. 
Bamfium.     Murex,  M, 
Turricula.  Murex^Af. 
*B.  iMchii,  Leach,  1816. 

61.  Fu8U8  muricatuB.  Murex, 
Mont. 

asperrimus. 

62.  Mangelia  gracilis.  Murex, 
Mont.  Pleurotoma,  Leach, 
1816. 

purpurea.    Murex,  Maui. 
elegana. 

linearis.     Murex,  Moni, 
costata.  Murex.    M.Bela 
Donoyani,  Leach,  1816. 
Goodallii. 
lineata. 

63.  Bela  nebula.    Murex,  Mont. 

rufia. 

Cranchii. 

minima.    Bucc.,  M(mt. 

septangularis.  Murex,  Af. 

attenuata.     Murex,  M. 

64.  Aphonia  Pes-pelecani.  Strom- 
bus,  Af. 

65.  Bittiumreticulatam.  Murex. 

tuberculare.    Murex. 
adverBum.    Murex. 
eleg^tissimum . 
Spenceri. 

4.  T\irbonidiB. 

66.  Sabaiuea  ebumea. 

ventroaa.    Turbo,  MoHt, 
rubra.    Turbu,  MaiU. 
interrupta.    Turbo,  Mont. 
cingilla.      Turbo,    Mont. 
"  For .  T.  semistriata,  Af. " 
unifosciata.  Turbo,  Mont. 
ulvK.    Turbo,  Mont. 
unidentata. 
plicata. 
paucicostata. 

67.  Assiminea  Orayana. 

68.  Scalaria  clathrus.  Turbo, 
Linn. 

Prideauxiana. 


Scalaria  Trerellyana. 
clathratulus.     Turbo,  M. 

69.  Turritella  tcrebnu    Turbo, 
Mont. 

unica.    Turbo,  Mont. 
iutidi»ima.  Turbo,  Afoul, 
▼itrea. 
puncture. 

V^S  VAAB  ^^^^b  V^wB  B^^vS 

elegantissima.  Turbo,  Af. 
£balaeleg.LMcA,1816. 
*E.crenata,LMcA,1816. 

70.  Turbonilla  varians. 

Montagui. 

costata. 

decussata. 

striata. 

pallida. 

transparens. 

angusta. 

nivosa. 

vitrea. 

71.  Alvania  striata. 

Cranclui. 
costata. 

("71*.  Alvania  zetlandica.  Tur- 
bo perforatus.") 

72.  Zippore  Dnunmondii. 

73.  Trochus  tenuis,  Mont, 

irregularis. 

'^T.  Lyonsii,  Leach,  1816. 
ziziphinus,  Mont. 
Clelandi. 
Cranchii. 

Montagui,  Leaeh  MS&i 
Gra^  I  Wood,  Smp.  f.     . 

74.  Trochius  crassus.   Trochus, 
Mont. 

75.  Oibbula  tumida.    Trochus, 
Mont. 

striata. 

lineata.  Trochus,  M.  ^  R. 

magus.    Trochus,  Lmn. 

76.  Natica  Britannica.  N.  glau* 
cina,  Mont. 

Lamarckii.  N.  Alderf, 
forbes. 

77.  Nerita  littoralis,  Linn. 

78.  Neritina  europsa. 

79.  Temana  paUidula.  NeriU,  M 
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Temana  lacuna.  Helix, Afofi^. 
T.  Flemingii,      Leach, 
1816. 
Taiiabilis. 
puteolus. 

80.  Turbo  littoreUA,  Irtmi. 

striatufl. 
rudifl,  MotU. 
tenebroBUs,  MotU, 
petricola.    H.  petrea,  M. 
striatuluB. 

81.  Turboella  rufilabris,  Risso. 

scotica. 

Goodalliaoa. 

calathriscus. 

punctata. 

zetlandica. 

Hutchingsiana. 

brevis. 

82.  EpheriaBulveri.  Turbo  ca- 
nalis,  Mont, 

vincta.    Turbo,  Mont. 
quadri&sciata.  Turbo,  2lf. 

E.    Goodallii,     Leach, 

1816. 

83.  Turbona  reticulata. 

semico&tata. 

84.  Littorelsea  Pultneyii. 

85.  Medoria  crassior.  Turbo,  Af. 

DamnoniensiB. 
tenebrosa. 

86.  Margarites  diaphana.  He- 
lix Marg.  Mont,  Margarita, 
Leach,  1816. 

87.  Truncatula  truacata«  Trun- 
catella,  Risso. 

subtmncata. 
88.ThicoliaTariana.  Turbo  pul- 
lu8.  Mont. 

89.  Balci8  Montagui.  Helix  po- 
lita,  Mont. 

testacea. 
arcuata. 

5.  Ptdudinida. 

90.  ValTata  Mullen. 

fontinalis. 

91.  Pftludina  yulgarie. 

achatina. 

92.  Bithinia  jaculator. 

ventricosa. 


5.  Antrobbanchia. 
1.  Cyclostomiada. 

93.  Cyclostoma  elegans. 

6.   ASPIDOBRAKCHIA. 

1.  Fissurellida. 

94.  FiBBurella  gprseca.  Patella,Af . 

95.  Cemoria  Montagui.  P.aper- 
tura,  Mont. 

Flemingii.     P.  Naochina. 

96.  Emarginula  vulgaris.  P.  fis- 
8ura,  Mont. 

2.  CapuHda. 

97.  Capulus  hungaricuB.     Pa- 
tella, Mont. 

98.  Mitella  sinensifi.  Patella,  M. 

7.  Ctclobrancbia. 

1.  Patellad^. 

99.  Patella  vulgata. 

parva. 
Clelandi. 

100.  Patina  Isevis.     Patella,  M. 

pellucida. 

2.  Chitonida. 

101 .  Lepidopleura  punctuktus. 

carinatuB. 
albuB. 

102.  Acanthochsetes  vulgariB. 

103.  Chiton  cinereus. 

Flemingii. 

ruber. 

Cranchii. 

tuberculatuB. 

fiucatua. 

laBvis. 

latUB. 

BcoticuB. 

variegatUB. 

3.  Asddies. 

1.  Tethydes.     1.  Tethyad4B. 

104.  BotrylluB  Leachii. 

SchloBBcri. 

SavigniL 

Gtertneri. 

2.  Ascidiada. 

105.  Ascidia  Britannica. 

papillosa. 
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Pholadiadit, 
Teredo  1.  navalis. 
Pholas  1.  crispata. 

2.  parva. 

8.  dactylus. 

^^?  1 ^^? 

Bamia  1.  Candida. 
Grastrochaena  1.  fulva. 
fiiapholuB  1.  8pino8tt8. 
2.  nigosua. 

Soleniada. 

Solen  1.  marginata. 

2.  siliqua. 

(p.  novacala.) 

3.  ensifl. 

4.  pellucidas. 
Fhanis  1.  legumen. 
Azor  1.  antiquatas. 

2.  yariabiliB. 

Myada, 

Magdala  (striata). 
Mya  1.  arenaria. 
2.  truncata. 
Thracia  1.  pnetenois. 

2.  declivis. 

3.  (Montagui). 

4.  distorta. 
Lutraria  1.  elliptica. 

2.  solenoides. 
Abra  1 .  listen,    (compressa.) 

2.  tenuis. 

3.  BoysiL 

4.  prismatica. 

N[actreUidtB» 

Mactra  1.  stultorum. 

2.  subtruncata. 

3.  trancata. 

4.  solida. 
Lembulos  1.  minutus. 
Nucula  1.  margaritacea. 

VeneriadtB. 

Cyclas  1.  rivicola. 

2.  cornea. 

3.  (stagnicola). 

4.  amnica. 
Lasna  1.  rubra. 
Tellina  1.  solidula. 

2.  tenuis. 


Tellina  8.  fabola. 

4.  squalida. 

5.  donacina. 
Ptemmobia  1.  feroensis. 
Donaz  I.  complanata. 

2.  trunculus. 
Capsa  1.  Irus. 

2.  perfbrans. 

3.  puUastia. 

4.  reticulata. 

5.  virgo. 
G.  crocea. 

Venus  1.  Chione. 

2.  verrucosa. 

3.  kminosa.    Cassina. 

4.  gailina. 

5.  Frideauxii. 

6.  fitfdata. 

7.  Damnoniensis. 

8.  scotica. 

9.  minima. 

10.  compressa. 

11.  mercenaria.  (Islandica.) 

12.  ovata. 
Asa  1.  exoleta. 

2.  lineta. 
Thyatira  1.  lactea. 
(Lforipes)  2.  radula. 

8.  flezuosa. 
Mysia  1.  undata. 

2.  Montagui. 
Cyrachsea  1.  spimfera. 
Arcopagia  1.  crassa. 
Gardium  1.  aculeatum. 
2.  echinajtum. 

/3.  dliare. 
8.  tuberculatum. 
j3.  nodosum. 

4.  edule. 

/3.  rusticum. 

5.  zonatum. 

6.  exiguum. 

7.  Isevigatum. 
Isocardia  1 .  Cor. 

Arcade 
Area  1.  fusca. 

2.  Pennantii. 

Unionid^. 
Unio  1.  pictorum. 
2.  oralis. 
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Anodonta  1.  cygnea. 

j3.  stagnalis. 

y.  anatintts. 

i,  avonenia. 
Damalia  1.  margaritifera. 

PectunculitUe. 
Pectunculus  1 .  piloaus. 

Aviculada, 
Aviculal.  -— ? 

Pinnada, 

Pinna  1.  fragilis. 
2.  elegans. 
Mytilus  1.  edulis. 

2.  pellucidiis. 

3.  elegans. 
Modiola  1 .  papuana. 

2.  Gibb&ii. 

3.  Prideauxii. 

4.  diecrepans. 

5.  discora. 


Pecten  1.  maxiniiis. 

2.  vulgaris. 

3.  variana. 

4.  distortua. 

5.  obsoletus. 

6.  (IsBvis). 

Ostreadm. 

Ostrea  1.  edalis. 
Anomia  1.  striata. 

2.  cymbiformis. 

3.  epbippium. 

Terehratuladts. 

Terebratola  1.  cranium. 
2 ? 

Incerta  sedeg. 

Mya  ferruginea. 

insequivalvis. 

bidentata. 
Solen  squamosus. 

pinna. 
Mactra  triangularis. 


Pectemda. 

lima  1.  GK>odallii. 
2.  bisulcata. 

N.B.  Tbe  names  of  the  bivalves  were  copied  by  Mr.  Stevens  from 
a  catalogue  prepared  at  another  time,  and  hence  the  difference  in 
the  position  of  the  numbers. 


PROCEEDINGS  OP  LEARNED  SOCIETIES. 

nOYAL,  SOCIBTY. 

Junel7|1847« — "  On  the  Structure  and  Development  of  the  Liver." 
By  C.  Handfield  Jones,  M.B.,  Cantab.  Communicated  by  Sir  Benjamin 
C.  Brodie,  Bart,  F.R.S^  &c 

The  author  gives  a  detailed  description  of  the  structure  of  the 
liver  in  animals  belonging  to  various  classes  of  the  animal  kingdom. 
He  states  that  in  the  Bryozoon,  a  highly  organized  polype,  it  is  clearly 
of  the  follicular  type ;  and  that  in  the  Asterias,  the  function  of  the 
liver  is  probably  shared  between  the  closed  appendage  of  the  stomach 
and  the  terminal  caeca  of  the  large  ramifying  prolongations  of  the 
digestive  sac  contained  in  the  several  rays.  Among  the  Annulosa, 
the  earthworm  presents  an  arrangement  of  the  elements  of  the  he- 
patic organ,  corresponding  in  simplicity  with  the  general  configura- 
tion of  me  body,  a  single  layer  of  large  biliary  cells  being  applied  as 
a  kind  of  coating  over  the  greater  part  of  the  intestinal  canal.  In 
another  member  of  the  same  class,  die  Leech,  in  which  the  digest- 
ive cavity  is  much  lees  simple,  and  presents  a  number  of  sacculi 
on  each  side,  these  elements  have  a  very  different  disposition ;  and 
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the  secreting  oeila*  although  Bome  remain  isolatedy  for  the  moat 
part  coalesce  to  form  tubes,  having  a  succession  of  dilatations 
and  constrictions,  and  finally  uniting  and  opening  into  the  intes- 
tine.    In  Insects,  the  usual  arrangement  is  that  of  long  curved  fila- 
mentary tubes,  which  wind  about  the  intestine ;  these,  in  the  meat 
fly,  are  sacculated  throughout  the  greater  part  of  their  course,  till 
they  arrive  quite  close  to  the  pylorus,  where  they  open ;  near  their 
origin  they  appear  to  consist  of  separate  vesicles,  which  become 
gnulually  fused  together,  but  occasionally  they  are  seen  quite  sepa- 
rate.   The  basement  membrane  of  the  tubes  is  strongly  marked,  • 
and  encloses  a  large  quantity  of  granular  matter  of  a  yellowish  tinge, 
with  secreting  celLi ;  another  portion  of  the  liver  consists  of  sepa* 
rate  cells  lying  in  a  granular  blastema,  which  cells,  in  a  later  stage 
of  development,  are  seen  to  be  included  in  vesicles  or  short  tubes 
of  homogeneous  membrane,  oflen  coalescing  and  exhibiting  a  more 
or  less  manifestly  plexiform  arrangement ;    this  portion    of  the 
liver  is  r^arded  by  Mr.  Newport  as  really  adipose  tissue.    The 
author  has  termed  it  the  parenckj^maUnu  portion  of  the  liver,  on 
account  of  its  general  appearance  and  mode  of  development,  though 
he  has  not  been  able  to  determine  whether  the  tubes  always  origi- 
nate from  it.    Among  the  Arachnida,  the  follicular  type  of  arrange- 
ment prevails;  and  the  same  is  the  case  with  the  Crustacea,  the  folli- 
dea  in  these  last  being  distinctly  visible  to  the  naked  eye.    In  Mol- 
lusca  also,  we  find  the  follicular  arrangement  universally  to  obt«n ; 
yet  in  certain  cases  the  limiting  membrane  of  the  follicles  cannot  be 
shown  to  exist,  and  the  author  therefore  thinks  that  its  irapoitance 
is  probably  not  great,  but  that  it  serves  chiefly  to  fulfil  the  me- 
chanical function  which  its  synonym  '*  baaememi**  indicates.    The 
quantity  of  retained  secretion  in  the  liver  of  molluscs  seems  cleariy 
to  imply  that  the  bile  in  them  is  not  an  excrementitious  fluid ;  it  is 
used  slowly  on  account  of  the  imperfect  character  of  the  respinir 
tion. 

In  passing  from  the  Invertebrata  to  the  Vertebrate  division  of  the 
animal  kingdom,  and  beginning  with  the  class  of  Fishes,  a  great 
change  is  immediately  manifest  in  the  form  and  character  of  the 
biliary  organ  ;  it  is  now  a  gland  of  solid  texture,  to  which  the  term 
pareHc^fmal  is  justly  applied.  Two  portions  may  be  distinguished 
in  it,  namely,  the  secreting  parenchyma,  consbting  of  delicate  cells, 
or  very  oflen  of  nuclei,  granular  and  elaborated  matters  in  great 
part,  and  the  excreting  ducts,  which,  though  completely  obscured 
by  the  surrounding  bulky  parenchyma,  may  yet  be  satisfactorily  de* 
monstrated,  and  traced  often  to  their  terminal  extremities  in  the 
following  manner.  If  a  branch  of  the  hepatic  duct  be  taken  up  in 
the  forceps,  it  may  be  dissected  out  without  much  difficulty  firom 
the  surrounding  substance,  which  is  very  soft  and  yields  readily  to 
gentle  manipulation;  when  a  trunk  is  in  this  way  removed  and 
placed  under  the  microscope,  a  multitude  of  minute  ramifications 
are  seen  adhering  to  it ;  among  these  not  a  few  may  be  discovered* 
which  do  not  appear  to  have  suffered  iqjury ;  some  are  occasionally 
seen  terminating  by  distinctly  closed  extremities ;  more  usually  the 
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duct  beoomes  very  miaule  aad  gradually  loies  all  definite  stroetore, 
appearing  at  last  like  a  «Dere  tract  of  granular  matter ;  in  either 
case  there  i«  no  comuHinieation  by  continuity  with  the  surrounding 
parenchyma.  Large  yellow  corpuscles,  peculiar  ceUs,  and  a  consi- 
derable  quantity  of  free  oilv  matter  usually  existing  in  the  liver  of 
various  fishes,  seem  generally  to  indicate  a  great  superiority  in  the 
amount  of  secretory  over  that  of  excretory  action,  and  to  betoken 
deariy  the  feeble  intensity  of  the  aerating  function^ 

In  Reptiles,  there  is  the  same  arrangement  in  the  liver,  namely, 
a  secreting  parenchyma  of  cells  and  an  apparatus  of  excretory  ducts^ 
which  have  the  same  essential  characters  as  those  of  fishes;  but 
there  exists  very  frequently  in  the  parenchyma  remarkable  dark 
corpuscles,  which  appnear  to  be  masses  of  retained  biliary  matter, 
the  import  of  which,  in  the  situation  they  occupy,  b  doubtless  the 
same  as  that  of  the  similar  masses  existing  in  fishes. 

In  Birds,  the  parenchyma  of  the  liver  is  remarkably  flree  from  oily 
or  retained  biliary  matters;  it  often  consists  almost  wholly  of  (re^ 
miclei  and  granular  matter,  with  scarcely  a  sinele  perfect  cell;  the 
excretory  ducts  often  greatly  resemble  those  of  reptiles,  sometimes 
rather  those  of  mammalia;  the  essential  character  is,  however,  always 
the  same^  namely,  that  they  terminate  without  forming  any  important 
connexion  with  the  fwrenchyma. 

In  Mammalia,  the  parenchyma  of  the  liver  consists  usually  of  per« 
feet  cells,  which  are  arranged  often  in  linear  series  of  considerable 
length,  radiating  firom  the  axis  of  each  lobule;  these  unite  at  various 
points  with  each  other,  so  as  to  present  a  more  or  less  decidedly 
plexiform  appearance.  Each  lobule,  as  described  by  Mr.  Kieman, 
is  eeparated  from  the  adjacent  ones  by  the  terminal  twigs  of  the 
portid  vein,  and  to  a  greater  or  less  extent  by  a  **  fissure,"  though  in 
moat  animals  the  lobules  are  continuous  with  each  other  both  above 
tnd  below  the  fissure.  The  elaboration  of  the  secreted  product 
seems  to  be  most  completely  effected  in  the  celb  adjoining  the 
mai^ns  of  the  lobules,  which  are  often  seen  to  contain  a  ki^ger 
quantity  of  biliary  matter  than  those  in  the  interior,  and  to  be  appa* 
rently  in  the  act  of  discharging  it  into  the  fissure ;  the  margin  of 
the  lobule  then  presents  an  irregular  surface  with  large  globules  of 
the  secretion  clustering  together  all  over  it.  The  capsule  of  Glisson 
surrounding  the  vesseb  in  the  portal  canals  gives  a  fibrous  invest* 
ment  to  those  surfaces  of  the  lobules  which  are  towards  the  canal  t 
but  when  it  has  anived  in  the  fissures,  it  forms  a  continuous  mem* 
brane  lining  the  surfaces  of  opposite  lobules ;  this  membrane  is  often 
truly  homogeneous,  and  closely  resembles  the  basement  tissue :  there 
appears  occasionally  to  be  a  delicate  epithelium  on  its  free  surface; 
but  this,  as  well  as  the  membrane  itself,  is  often  absent,  when  the 
margin  of  the  lobules  is  in  that  condition  which  has  just  been  de* 
scribed  and  which  may  be  termed  tuiive.  The  minute  branches  of 
the  hepatic  duct  as  they  approach  their  termination  undergo  a  re* 
marki^le  alteration  in  their  structure ;  they  lose  their  fibrous  coat, 
which  blends  itself  with  the  membranous  expansions  of  the  capnule 
of  GUsson ;  thmr  basement  membrane  becomes  gradually  indistinct, 
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and  at  last  ceases  to  exist,  and  the  epithelial  partides  no  longer 
retain  their  individuality,  but  appear  to  be  reduced  to  mere  nuclei, 
set  very  close  together  in  a  iaindy  granular  basis  substance.  The 
mode  of  their  termination  is  not  uniformly  the  same;  frequently  they 
present  distinctly  closed  rounded  extremities,  between  one  and  two 
thousandths  of  an  inch  in  diameter ;  at  other  times  they  seem  to 
cease  gradually  in  the  midst  of  fibrous  tissue,  the  nuclei  alone  being 
disposed  for  some  little  way  in  such  a  manner  as  to  convey  the  idea 
of  a  continuation  of  the  duct.  These  ducts  can  seldom  be  dis- 
cerned in  the  fissures,  but  have  several  times  been  seen  in  the 
**  spaces,'*  where  several  fissures  unite ;  they  do  not  form  anything 
like  a  plexus  between  the  lobules.  From  the  anatomical  rektion  of 
the  ducts  to  the  parenchyma,  and  from  the  circumstance  that  a 
distinct  vessel  conveying  a  different  kind  of  blood  is  distributed  to 
the  hepatic  duct,  as  soon  as  the  liver  assumes  the  parenchymal  form, 
it  seems  probable  that  the  mode  in  which  the  secreted  bile  is  con- 
reyed  out  of  the  organ,  is  by  its  permeating  the  coats  of  the  minute 
ducts  in  obedience  to  an  endosmotic  attraction,  which  takes  place 
between  the  bile  in  which  the  ducts  may  be  said  to  be  bathed,  and 
a  denser  (perhaps  mucous)  fluid  formed  in  their  interior.  The 
large  quantity  of  oily  matter  frequently  existing  in  a  free  state  in 
the  secreting  parenchyma  of  the  liver,  which  must  be  regarded  as  a 
product  of  secretory  action,  seems  to  suggest  the  idea,  that  a  cer- 
tain quantity  of  the  biliary  secretion  may  be  directiy  absorbed  into 
the  blood,  and  in  this  manner  conveyed  away  from  Uie  organs,  just 
as  occurs  in  the  thyroid  body,  suprarenal  capsules,  and  other 
glands  unprovided  with  efferent  ducts. 

With  respect  to  the  development  of  the  liver,  the  author  considers 
the  opinion  of  Reichart  to  be  decidedly  the  correct  one,  namely, 
that  its  formation  commences  by  a  cellular  growth  from  the  germi- 
nal membrane,  independently  of  any  protrusion  of  the  intestinal 
canaL  On  the  morning  of  the  fifth  day,  the  oesophagus  and  stomach 
are  clearly  discernible,  the  liver  lying  between  tiie  heart,  which  is  in 
front,  and  the  stomach  which  is  behind ;  itis  manifesUy  a  parenchy- 
mal mass,  and  its  border  is  quite  distinct  and  separate  from  the  digest- 
ive canal ;  at  this  period,  the  vitelline  duct  is  wide,  it  does  not  open 
into  the  abdominal  cavity,  but  its  canal  is  continued  into  an  anterior 
and  posterior  division,  which  are  tubes  of  homogeneous  membrane, 
filled,  like  the  duct,  with  opaque  oily  contents ;  the  anterior  one 
runs  forwards,  and  forms  behind  the  liver  a  terminal  expanded 
cavity,  from  which  then  passes  one  offset,  which,  gradually  dilating, 
opens  into  the  stomach;  a  second,  which  runs  in  a  direction  up- 
wards and  backwards,  and  forms  apparentiy  a  caecal  prolongation ; 
and  a  third  and  fourth,  which  are  of  smaller  size,  arise  from  the 
anterior  part  of  the  cavity  and  run  to  the  liver,  though  they  cannot 
be  seen  to  ramify  in  its  substance ;  at  a  somewhat  later  period,  these 
ofl^ts  waste  away,  excepting  the  one  which  is  continued  into  the 
stomach,  and  then  the  mass  of  the  liver  is  completely  free  and  un- 
connected with  any  part  of  the  intestine.  As  the  vitelline  duet 
contracts,  the  anterior  and  posterior  prolongations  of  it  become 
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fairly  continuous  and  form  a  loop  of  intestine,  the  posterior  division 
being  evidently  destined  to  form  the  cloaca  and  lower  part  of  the 
canal.  The  final  development  of  the  hepatic  duct  takes  place  about 
the  ninth  day  by  a  growth  proceeding  from  the  liver  itself,  and 
consisting  of  exactly  similar  material ;  this  growth  extends  towards 
the  lower  part  of  the  loop  of  duodenum,  which  is  now  distinct,  and 
appears  to  blend  with  the  coats  of  the  intestine ;  around  it,  at  its 
lower  part,  the  structure  of  the  pancreas  is  seen  to  be  in  process  of 
formation.  The  further  progress  of  development  of  the  hepatic 
duct  will,  the  author  thinks,  require  to  be  carefully  examined,  but 
the  details  he  has  given  in  this  paper  have  satisfied  him  of  the  cor- 
rectness of  the  statement  that  the  structure  of  the  liver  is  essentially 
parenchymal. 

ZOOLOGICAL  SOCIETY. 

Junes,  1847. — Harpur Gamble,  Esq.,  M.D.,  in  the  Chair. 
The  following  papers  were  read : — 

I.  On  thb  Finnbb  Whales,  with  thb  description  of  a  new 
SPECIES.    Bt  J.  £.  Obat,  Esa.,  F.R.S.  etc. 

Sibbald  has  described  and  figured  two  specimens  of  Finner  Whale. 
Artedi,  and  after  him  Linnaeus,  regarded  these  figures  as  represen- 
tations of  separate  species,  but  the  characters  which  they  gave  for  the 
species  appear  to  depend  solely  on  the  state  the  specimens  were 
in  when  described  and  figured.  These  species  have  been  generally 
adopted  in  the  Fauna  of  this  country. 

The  Whales  appear  to  differ  greatly  from  one  another  in  the  de- 
gree of  mobility  of  the  neck,  as  is  well-shown  in  the  union  or  sepa- 
ration of  the  cervical  vertebrae,  and  in  the  variations  in  the  develop- 
ment of  their  lateral  and  spinous  processes. 

The  union  or  separation  of  the  cervical  vertebrae  appears  to  afford 
good  generic  distinctions. 

Duvemoy,  in  the  second  edition  of  Cuvier's  '  Comparative  Ana- 
tomy,' has  observed,  "  In  the  Cetacea  the  seven  cervical  vertebrae 
of  the  genu8\Ba^«nia  are  all  soldered  together,  and  sometimes  the  first 
dorsal  is  equally  soldered  to  the  cervicid. 

"  In  the  genus  Physeter  the  atlas  is  distinct,  and  the  six  other 
vertebrae  are  soldered. 

"  In  the  Delphimu  the  atlas  and  axis  only  are  united,  and  the  five 
other  vertebrae  remain  separate,  but  they  are  very  thin. 

"Lastly,  in  the  Rorquals  (Pike  Whales),  Delphimu  gangeticus 
(the  genus  Platamsta),  the  Dugong  and  Lamantin,  they  are  all  or 
nearly  all  separate." — Duvemoy  in  Cw,  Anat,  Comp,  ed.  2.  i.  195. 

I  may  further  observe,  that  in  BaUenoptera  rostraia,  which  I  have 
considered  as  the  type  of  Balanoptera,  the  second  and  third  cervical 
vertebrae  are  united  by  their  spinous  processes,  while  the  fourth,  fifth, 
sixth  and  seventh  vertebrae  are  separate  and  well-developed ;  while  in 
Physalus  Boops,  antiquorum  and  Sibbaldii,  and  in  Megapteron  longi^ 
manus  they  are  all  well-developed,  and  separate  from  one  another. 
In  the  Grampus  (Orca  gladiator)  the  first  five  cervical  vertebrae  are 
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naked  together  into  one  body,  and  the  nlxth  and  seventh  are  very  Ihin, 
ntdimentary  and  separate*  In  Hyperoodon  all  the  cervical  vertebra 
are  rudunentary  and  united,  as  in  Bakaui.  In  Monoceroa  the  first 
and  second  cervical  vertebras  are  separate  and  large,  and  the  re* 
mainder  are  very  thin,  separate,  and  nearly  rudimentary. 

M.  Cuvier  (Oss.  Foss.  v.  378,  380)  has  observed  that  the  second 
and  third  cervical  vertebrae  of  the  Cape  Megaptenm  axe  united 
together  by  their  bodies :  this  does  not  appear  to  be  the  case  with 
the  Greenland  Megaptenm  longimamu. 

The  union  of  the  vertebne  in  the  different  genera  appears  to  take 
place  -at  an  early  period  in  the  life  of  the  animal,  for  in  the  skeleton 
of  a  young  Bakoioptera  rostrata  which  has  the  epiphysis  of  the  ver- 
tebrae and  arm-bones  quite  separate,  the  vertebne  were  firmly  united. 

Cuvier,  in  his  researches  on  the  Whales  (Om.  Fobs,  v.  i.  378,  380. 
t.  26.  f.  13  and  18),  observes  that  the  two  kinds  of  true  Whale  (Ba- 
lana)  might  be  distinguished  by  the  form  of  the  lateral  processes ; 
and  Professor  Eschricht  of  Copenhagen  has  made  the  same  observa- 
tion with  respect  to  the  Finner  or  j^ke  Whales  (BaUenoptera) ;  and 
from  what  I  have  observed,  they  appear  to  present  the  best  charscter 
for  the  distinction  of  the  species,  for  there  can  be  no  doubt  that  the 
expanded  lateral  processes  of  the  Phyaakm  tMiiqmmrwm  most  be  for 
a  very  different  purpose,  and  require  very  difierent  mnacles  for  their 
movements  than  the  short  lateral  processes  of  Pikysoto  fiocyt  and 
Bibhaldii. 

In  my  Essay  on  the  Cetaceous  animals  published  in  the  '  Zoology 
of  H.M.S.  Erebus  and  Terror,'  from  the  examination  of  several  ske* 
letona  and  their  fragments  and  the  descriptions  of  different  authors, 
I  attempted  to  establish  that  there  were  three  distinct  British  spe- 
cies»  distinguished  by  good  zoological  and  osteological  characters. 
Having  lately  had  occasion  to  examine  other  specimens,  and  being 
enabled  to  make  more  minute  comparison,  I  am  now  satisfied  that 
there  is  a  fourth  species  which  inhabits  our  coast,  and  the  re-examina^ 
tion  of  these  specimens  has  enabled  me  to  correct  some  inaocuracies 
in  my  former  account. 

In  the  paper  above  referred  to  I  proposed  to  divide  the  genus  Ba^ 
UoMptera  into  three  subg^era ;  but  on  reconsideration  I  think  it 
preferable  that  it  should  be  divided  into  two  genera,  retaining^  the 
name  BaUenoptera  for  one  of  the  species,  and  using  the  old  generic 
name  of  PhyMobu  for  the  otiier  three,  the  genera  being  established 
on  both  zoological  and  osteological  characters* 

Genus  BA&JurorrxRA,  Piksd  Whalss. 

The  pectoral  fin  one-third  and  the  dorsal  fin  two-thirds  the  length 
of  the  body  from  the  end  of  the  nose.  The  second  and  third  cer- 
vical vertebrae  united  by  the  spinous  process.  The  lateral  process 
of  the  second  cervical  vertebra  rather  expanded,  united,  wing-like. 
Vertebrae  46  to  48.  The  pectoral  fin  moderate,  about  one-eighth 
the  length  of  the  body.  Dorsal  fin  behind  the  orifice  of  generation. 
Chest  with  longitudinal  folds. 
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fiALjBNOFTBBA  EoMEATA,  Omy,  Zool.  Voj.  H.M.S*  Biebvs  and 

Terror.  60.  t.  2. 

Bolsena  roetrata,  MuUer,  HwUer,  SfC. 

Rorquaiua  minor,  Knox,  Jardine  N.L,  142.  t.  7. 

Inhabits  the  British  coast.  North  Seas,  Greenland. 

There  is  a  skeleton  of  this  species  in  the  British  Museum,  and  a 
skull  in  the  museum  of  the  Hull  Philosophical  Society. 

In  this  ^)ecies  the  first  cervical  vertebra  is  rather  broader  than 
long ;  the  central  hole  is  half  as  high  again  as  broad.  The  second 
and  third  cervical  vertebrae  are  united  together  by  the  upper  edge. 
The  second  cervical  vertebra  has  a  broad,  much-expanded,  lateral 
process,  with  an  oblong  central  hole  near  the  body  of  the  vertebra, 
reaching  rather  more  than  half  its  length.  The  third,  fourth,  fifth 
and  sixth  cervical  vertebrae  have  two  (upper  and  lower)  lateral  pro- 
cesses ;  the  upper  process  of  the  third  is  the  shortest  and  least  de- 
veloped, and  these  processes  increase  in  length  to  the  sixth.  The 
lower  process  of  the  third  is  the  thickest ;  the  fourth  and  fifth  rather 
small,  and  in  the  sixth  the  basal  part  of  the  process  is  shorter,  and 
the  upper  part  much-elongated  and  thinner.  The  seventh  has  only 
the  upper  process,  which  resembles  that  of  the  first  dorsal  in  form, 
but  is  smaller. 

This  species  is  the  smallest  of  the  family,  and  rarely  if  ever  ex« 
oeeds  twenty-five  or  thirty  feet  in  length.  It  is  easily  known  by  the 
white  spot  on  the  base  of  the  upper  side  of  the  pectoral  fin. 

Genus  Phtsalus,  Finnbb  Whalks. 

The  pectoral  fin  one-fourth,  the  dorsal  fin  three- fourths  the  length 
of  the  body  from  the  end  of  the  nose.  The  cervical  vertebrte  all 
separate  and  free.  Vertebrae  54  to  64.  Pectoral  fin  moderate,  about 
one-eighth  the  length  of  the  body.  Dorsal  fin  behind  the  orifice  of 
generation.     Chest  with  longitudinal  folds. 

This  genus  may  be  divided  into  two  sections,  according  to  the  form 
of  the  transverse  apophyses  of  the  cervical  vertebrae. 

*  The  tranaverae  apophfeea  of  the  cervical  vertebra  nmch^exptmded^ 
unitedp/orwung  a  ring  in  the  second  to  the  eixth  vertebra.  Phtsalus. 

1.  Phtsalus  antiquobum. 

fialaena  Physalus,  Scoreebtf. 

Balaenoptera  antiquorum,  FUcher,  Sgn.  325 ;  Groj^,  Z.  E.  4  T.  50. 

Rorqual  de  la  Mediterran6e,  Cuvier,  Oe.  Foes, 

Inhabits  British  Ocean,  Mediterranean. 

Skeleton  at  Black-Gang  Chine,  from  Isle  of  Wight,  and  in  Mr. 
Patch's  show,  firom  Plymouth. 

The  transverse  apophyses  are  as  broad  as  the  body  of  the  vertebra, 
and  the  latter  is  oblong,  half  as  broad  again  as  high.  Vertebrae  54, 
viz.  7  cervical,  13  dorral,  17  lumbar,  and  17  caudal.  The  ribs  are 
umple. 

The  lateral  processes  of  the  cervical  vertebrae  are  much  longer  than 
the  width  of  the  body  of  the  vertebra ;  the  lateral  process  of  the 
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second  cervical  haa  a  small,  nearly  central  perforation,  and  this  per- 
foration gradually  becomes  larger  on  each  sncceeding  vertebra,  until 
in  the  sixth  it  nearly  occupies  the  whole  disc  of  the  lateral  process, 
the  seventh  being  only  found  with  a  narrow  elongated  process  from 
the  upper  edge,  the  lower  process  being  reduced  into  the  form  of  a 
small  tubercle. 

The  Plymouth  specimen  is  travelling  the  country,  curiously 
mounted  in  three  caravans  (the  first  containing  the  head,  the  second 
the  thorax,  and  the  third  the  middle  of  the  tail),  so  as  to  exhibit  the 
parts  of  the  skeleton  in  their  proper  situations  when  the  caravans 
are  placed  one  alter  the  other  with  their  ends  removed,  and  the  cer- 
vical, lumbar,  and  caudal  vertebra  suspended  between  or  beyond 
them. 

This  specimen  was  found  floating  on  the  sea  in  a  decomposed  state 
on  the  20th  of  October,  1831,  in  Plymouth  Sound,  and  is  said  to 
have  been  102  feet  long  and  75  feet  in  circumference,  but  most 
likely  the  abdominal  cavity  was  distended  by  internal  decompo- 
sition. 

The  lumbar  vertebrae  are  thick  and  large ;  both  these  characteia 
must  render  this  Finner  much  more  poweiful  and  active  in  the  water 
than  any  of  its  allies.  The  lower  jaw  1 7  feet  long ;  the  blade-bone 
32  inches  by  51 ;  the  upper  arm-bone  20  inches  long  by  10^  wide; 
the  lower  arm- bone  31  inches  long.  The  lumbar  vertebrse  are  11 
inches  long  and  14  inches  wide ;  the  first  rib  59  inches  long  and  10^ 
inches  wide  at  the  sternal  end.  The  chest-bone  is  28  inches  wide  and 
18  inches  long. 

In  this  skeleton  the  proprietor  has  placed  a  blade  of  Ghreenland 
whalebone  (Bakaw  mysticetua)  on  one  side,  and  several  of  South  Sea 
whalebone  {BuUena  mtstraiis)  on  the  other  side  of  the  upper  jaw,  in 
the  place  of  the  true  baleen  of  Pkysalua, 

There  is  a  second  skeleton,  which  most  probably  belongs,  or  is 
very  nearly  allied  to  this  species,  exhibited  at  Black-Oang  Chine,  on 
the  south  side  of  the  Isle  of  Wight,  which  was  caught  near  the 
Needles.     It  was  75  feet  long,  of  a  greyish  colour. 

The  skull  is  16  feet  7  inches  long,  5  feet  wide  at  the  orbital  notch ; 
the  lower  jaw  16  feet  9  inches  long ;  the  sternum  26  inches  wide  and 
14  long;  the  upper  arm-bone  24  inches  long,  the  lower  33  inches 
long. 

This  skeleton  chiefly  difiers  from  the  former  in  the  bones  of  the 
arms  being  rather  longer,  though  the  body  is  one- third  shorter; 
but  the  length  of  the  Plymouth  specimen  may  be  over-estimated. 

**  J%e  trtuuverae  apophyses  of  the  cervical  vertehrts  short,  of  the  third, 
fourth,  fifth  and  sixth  separate,     RoaauALUS. 

2.  Phtsalus  (RoRauALUs)  Boops. 

The  transverse  apophysis  of  the  second  cervical  vertebra  thick, 
short,  converging,  but  separate  at  the  end;  of  the  other  cervical 
vertebrse  slender,  rather  longer,  far  apart.  The  upper  apophysis  of 
the  sixth  bent  down,  rather  elongate,  the  lower  one  thicker,  shorter, 
and  bent  up  at  the  end. 
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Skeleton  in  the  British  Museum.  Taken  on  the  coast  of  Wales 
and  towed  into  Liverpool  in  1846. 

The  length  of  the  skeleton  of  the  Liverpool  specimen  is  38  feet ; 
the  head  is  9  feet  long.  The  vertebrae  are  60  in  number,  and  there 
are  15  pairs  of  simple  ribs. 

The  cervical  vertebrse  are  all  separate,  and  nearly  equally  developed ; 
the  body  of  the  cervical  vertebne  is  squarish  oblong,  about  one-fourth 
broader  than  high.  The  spinal  canal  is  oblong,  depressed,  twice  as 
wide  as  high.  The  second  vertebra  is  twice  as  thick  as  the  other, 
with  two  large  broad  lateral  processes  scarcely  as  long  as  half  the 
width  of  the  vertebra,  coming  together  at  the  end,  but  separate,  and 
leaving  an  oblong  hole  between  them.  The  third,  fourth,  fifth  and 
sixth  each  with  superior  and  inferior  narrower  lateral  processes,  the 
upper  one  of  the  third  being  the  narrowest,  and  gradually  increasing 
in  thickness  to  the  sixth ;  the  lower  of  the  fourth  rather  the  broadest, 
and  of  the  sixth  the  thickest  and  most  tapering  at  the  end. 

The  third,  fourth,  fifth,  sixth  and  seventh  have  only  two  rather 
short  processes  on  each  side,  the  upper  process  being  the  most  slen- 
der, compressed  and  bent  down,  and  the  lower  one  conical,  stronger, 
compressed ;  the  processes  of  the  third  vertebra  are  the  thinnest,  and 
they  g^radually  increase  in  thickness  and  strength  to  the  seventh 
or  last. 

The  specimen  here  described  was  mentioned  in  the  papers  of  the 
day  as  a  spermaceti  whale ! 

3.  Phtsalus  (Robqualus)  Sibbaldii. 

The  transverse  apophyses  of  the  second  cervical  vertebra  rather 
elongated,  united,  leaving  only  a  small  subcentral  hole ;  of  the  other 
cervical  vertebrse  slender,  shorter  and  far  apart,  nearly  straight,  di- 
rected out  laterally. 

Inhab.  Coast  of  Yorkshire. 

There  is  in  the  museum  of  the  Hull  Literary  and  Philosophical 
Society  a  very  perfect  skeleton  of  this  species,  taken  in  the  Humber, 
which  is  fifty  feet  long.  It  has  64  vertebrae,  as  follows :  cervical  7, 
thoracic  16,  lumbar  and  caudal  41 ;  and  the  arms  and  paddles  are  6 
feet  9  inches  long ;  the  ribs  1 6  pair,  all  simple.     The  baleen  is  black. 

This  specimen  is  said  to  have  been  eight  years  old,  but  on  what 
authority  I  cannot  learn. 

I  have  to  thank  my  friend  Mr.  Pearshall,  the  curator  of  the  above 
museum,  for  his  kindness  in  sending  me  a  detailed  drawing  of  the 
natural  size  of  the  cervical  vertebrae  of  this  interesting  species. 

For  the  purpose  of  comparison  with  the  foregoing  description,  I 
here  add  the  following  account  of  the  cervical  vertebrae  olMegapteron 
iongimanus,  or  Hunchback  Whale,  from  a  fine  skeleton  in  the  col- 
lection of  the  British  Museum. 

The  second  cervical  has  two  very  large,  thick,  converging,  lateral 
processes,  as  long  as  half  the  diameter  of  the  body  of  the  vertebra. 
The  third,  fourth,  fifth,  sixth  and  seventh  have  elongated,  slender, 
superior  lateral  processes,  which  bend  rather  downwards,  and  the 
sixth  and  seventh  rather  forwards.  The  fourth  and  fifth  have  a  very 
short,  rudimentary,  inferior  lateral  process,  which  is  smaller  on  the 
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left  side.  The  other  vertebrae  are  without  any  process.  The  cervical 
vertebrae  are  all  free. 

The  upper  part  of  the  spinous  process  of  the  second  vertebra  ia 
very  large  and  convex,  covering  this  part  of  the  next  vertebra. 

I  may  here  remark  that  Professor  Eschricht  informed  me  that  he 
could  find  no  difference  between  the  Megapteron  of  the  North  Sea 
and  the  Cape  specimen  in  the  Paris  Museum.  I  may  also  observe 
that  Cuvier  {Oss.  Foss,  v.  381)  described  the  Cape  specimen  as 
having  the  second  and  third  cervical  vertebrae  united  by  the  upper 
part  of  their  body,  which  is  not  the  case  with  our  Northern  specimen, 
and  that  Cuvier's  figures  of  the  lateral  process  of  the  Cape  speci- 
men are  very  different  firom  the  Northern  one  here  described. 

2.  On  a  new  species  of  Aptertx.     By  John  Gould,  Esq., 

F.R.S.  ETC. 

We  have  abundant  evidence  that  at  some  former  period  New  Zea- 
land, and  probably  the  Polynesian  Islands,  have  been  inhabited  by  a 
remarkable  group  of  Birds,  of  which  the  Dinomis,  so  ably  described 
by  Professor  Owen,  formed  a  part,  and  of  which  the  genus  Apieryx 
is  the  only  form  at  present  known  to  exist ;  this  form,  so  different 
from  all  others,  has  been,  and  will  ever  be,  regarded  with  great  in- 
terest, as  the  sole  remnant  of  a  race  of  which  every  other  genus  is 
believed  to  be  extinct.  Hitherto  a  single  species  only  of  this  genus 
has  been  recorded ;  I  have  therefore  no  ordinary  degree  of  pleasure 
in  introducing  to  the  notice  of  this  Meeting  a  second,  and  if  possible 
a  still  more  extraordinary  one  than  that  previously  described,  and  as  I 
reported  to  the  meeting  held  on  the  13th  of  April,  I  have  intelligence 
of  the  existence  of  a  third  and  much  larger  species  than  either  of  them. 

The  bird  I  am  now  about  to  describe  has  just  arrived  from  New 
Zealand  by  way  of  Sydney,  but  unaccompanied  by  any  information 
as  to  the  locality  in  which  it  was  procured,  or  any  particulars  of  its 
habits  and  economy. 

It  appears  to  be  fully  adult,  and  is  about  the  same  size  as  the 
Apieryx  Australis,  from  which  it  is  rendered  conspicuously  different 
by  the  irregular  transverse  barring  of  the  entire  plumage,  which, 
with  its  extreme  density  and  hair-like  appearance,  more  closely 
resembles  the  covering  of  a  mammal  than  that  of  a  bird ;  it  also 
differs  in  having  a  shorter,  more  slender,  and  more  curved  bill,  and 
in  the  structure  of  the  feathers,  which  are  mubh  broader  through-, 
out,  especially  at  the  tip,  and  of  a  loose,  decomposed,  and  hair- like 
texture.  I  propose  to  characterize  this  new  species  uiider  the  name 
of  Apteryx  Owenii,  feeling  assured  that  it  can  only  be  considered  as  a 
just  compliment  to  Professor  Owen,  who  has  so  ably  investigated 
the  group  to  which  I  believe  it  pertains. 

Aptertx  Owenii.  Ap.  corpus  superius  fusco  etfulvo  transversim 
radiatum ;  plumis  singulis,  ad  basim  argenteo-fuscis^  in  medio  satu- 
ratiusfuscis,  deindefascid  semilunari  transversd/ulvd,  cut  macula 
succedit  in/ormis  nigra,  ad  apicemfulvis.  Corpus  inferius  supe- 
riors pallidius,  pluma  enim  quaque  inferioris  corporis  tribus  radiis 
fulvis,  superioris  tantum  duobus  omatur ;  fulvus  quoque  color  inft- 
riore  longius  quam  superiore  corpore  in  apicibus plumarum  extendU. 
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Face,  head  and  neck  dull  yellowish  brown ;  throat  somewhat  paler ; 
all  the  upper  surface  transversely  rayed  with  blackish  brown  and 
fulvous;  each  individual  feather  being  silvery  brown  at  the  base, 
darker  brown  in  the  middle,  then  crossed  by  a  lunate  mark  of  ful- 
vous, to  which  succeeds  an  irregular  mark  of  black,  and  terminated 
with  fulvous ;  under  surface  paler  than  the  upper,  caused  by  each 
feather  being  crossed  by  three  rays  of  fulvous  instead  of  two,  and 
more  largely  tipped  with  that  colour ;  the  feathers  of  the  thighs  re- 
semble those  of  the  back;  bill  dull  yellowish  horn- colour;  feet  and 
claws  fleshy-brown. 

Total  length,  from  the  tip  of  the  bill  to  the  extremity  of  the  body, 
18  inches;  bill,  from  the  gape  to  the  tip,  3|;  bill,  |  broad  at  the 
gape ;  tarsi,  24 ;  middle  toe  and  nail,  2^. 

Hab.  New  Zealand. 

Remark, — In  this  species  the  wing  is  even  more  rudimentary  than 
in  the  Apteryx  Australis, 

3.  Drafts  for  a  new  arrakobment  of  the  TRocHiLinis.  Bt 
John  Gould,  Esq.,  F.R.S.  (continued*),  with  the  charac- 
ters OF  two  new  oenera  and  descriptions  of  three  new 

SPECIES. 

Metallura,  gen.  nov. 

Char,  gen,  —  Rostrum  rectum,  sublongum.     Plumas  molles  sericeae. 

Cauda  subgrandis,  rotundata.     Gula  et  recirices  infrd  tanquam 

metallum  ezpolitum  luminosae.     Ake  subgrandes.     Tarsi  nudi. 

Pedes  subgrandes.     Digitus  et  unguis  postici  digitum  et  unguem 

medios  longitudine  sequantes  vel  superantes. 

Gen,  char, — Bill  straight,  moderately  long ;  plumage  soft  and  silky ; 
tail  rather  large  and  rounded  ;  throat  and  under  surface  of  the  tail- 
feathers  very  luminous,  like  shining  metal ;  wings  moderately  large 
and  apparently  adapted  for  an  easy  mode  of  flight ;  tarsi  bare ;  feet 
rather  large ;  hind- toe  and  nail  as  long  or  longer  than  the  middle 
toe  and  naiL 

Females. — Much  less  brilliant  than  the  males  in  every  respect,  and 
in  most  of  the  species  wanting  the  luminous  mark  on  the  throat. 

The  species  are — 

Trochilus  cupreocauda,  Gould. 

TrochUus  aneocauda,  Gould. 

I^ochilus  Alardi,  Bourc. 

Trochilus  smaragdinicollis,  D'Orb. 

Drochilus  Williami,  Bourc. 

DoRTFERA,  gen.  nov. 
Char,  gen, — Rostrum  forte,  ad  tertiam  partem  apicalem,  quae  sursum 

curvatur,  rectum.     Ala  subgrandes.     Cauda  rotundata,  subrigida. 

rectricibus  singulis  mucronatis.    Tarsi  aliqu4  parte  vestiti.    Pedes 

magnitudine  mediocri.     Digitus  et  unguis  postico  digito  et  ungui 

medio  longitudine  sequales. 

Gen.  char. — Bill  long,  straight  for  three-fourths  of  its  length,  and 
inclining  upwards  to  the  extremity ;  wings  moderately  large ;  tail 

*  See  vol.  xix.  pp.  401,  408,  421. 
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rounded*  rather  rigid,  each  feather  ending  in  a  point ;  tarsi  partly 
clothed;  feet  moderate  in  size;  hind-toe  and  nail  as  long  as  the 
middle  toe  and  nail. 

The  species  are — 

Trochilus  {Doryfera)  Louise, 

Tbochilus  (Doryfera)  violifroks.    Troch.  fronte  maculd  rottmdd 
metallic^  violaced  notatd ;  occipite,  collo,  et  dorse  superiore  aneo- 
viridibus ;  dorso  inferiore,  et  tectricibus  cauda  superioribus,  sor- 
did^  griseO'Cieruleis ;  guld,  et  abdomine,  nigris  viride  splendentibus ; 
tectricibus  cauda  in/erioribus  intense  violaceis ;  caudd  ipsd  nigrd 
violaceo  subnitente. 
On  the  forehead  a  round  spot  of  beautiful  metallic  violet ;  back  of 
the  head,  neck  and  upper  part  of  the  back  bronzy  green,  passing  into 
purer  green  on  the  back  and  shoulders ;  lower  part  and  upper  tail- 
coverts  didl  greyish  blue;  throat  and  abdomen  black,  with  green 
reflexions ;  under  tail-coverts  deep  violet-blue ;  wings  purplish  brown ; 
tail  black,  slightly  glossed  with  green ;  bill  black ;  feet  brown. 
Total  length,  4^  inches;  biU,  1^;  wing,  2^;  tail,  1|. 
Remark. — ^This  most  interesting  addition  to  Uie  Trockilida  is  pre- 
cisely of  the  same  form  in  every  respect  as  T.  Louise,  but  differs  most 
remarkably  in  the  colouring  of  its  plumage,  the  forehead  being  violet 
instead  of  green,  and  the  under  surface  black  instead  of  golden  green. 

LoPHORNis  RxoiNJi.     Loph,  vertice,  et  cristd,  ferrugineo^rubris, 
plumis  singulis  maculd  viride  ad  apicem  omatis;  loro,  guld  et 
colli  lateribus,  viridibus,  candentibus ;  maculd  phtmarum  lanceo- 
latarum   subviride  albd;    nuchd,   et  dorso  superiore,  fulgente 
viridibus ;  dorso  inferiore,  uropygio,  et  tectricibus  cauda  superi" 
oribus,  teneo'/uscis ;  uropygio  lined  albd  transversim  fasciatd; 
caudd  castaneO'fuscd,  rectridbus  duabus  intermediis  ad  apicem  et 
margines,  rectridbus  etiam  duabus  externis  ad  margines,  €eneo» 
viridibus. 
Crown  of  the  head  and  crest  bright  rusty  red,  each  feather  with  a 
beautiful  dark  green  spot  at  the  tip ;  lores,  throat  and  sides  of  the 
neck  resplendent  metallic  green,  beneath  which  is  a  patch  of  white 
lanceolate  feathers ;  back  of  the  neck  and  upper  part  of  the  back 
lustrous  green;  lower  part,  rump  and  upper  tail-coverts  bronzy 
brown;  rump  crossed  by  a  distinct  line  of  white ;  tail  chestnut-brown, 
the  tips  and  margins  of  the  two  middle  and  the  margins  of  the  ex- 
ternal feathers  rich  bronzy  green ;  abdomen  light  metallic  green ; 
wings  purplish  brown ;  bUl  reddish  brown  at  the  base,  dark  brown 
at  the  tip ;  feet  brown. 

Total  length,  2f  inches;  bill,  i\  wing.  If;  tail,  U. 
Remark. — Nearly  allied  to  Lophomis  Regulus  and  omatus,  but 
differing  from  the  former  in  having  the  crest-feathers  broader  and 
the  green  spots  on  the  tips  much  larger.  It  is  a  very  beautiful  species. 

Trochilus  (Glavcis  ?)  cjsruleogastbr.  Troch.  vertice,  wuchd, 
uropygio,  et  tectricibus  caudm  superioribus,  ^Bneo^viridibus  ;  mento, 
colli  lateribus,  et  dorso  viridibus;  guld,  et  abdomine,  cyaneis; 
tectricibus  cauda  in/erioribus  magnis,  albis ;  caudd  nigrd  pallidk 
cyaneo  nitente. 
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Crown  of  the  head  and  back  of  the  neck  dull  bronzy  green ;  back 
green,  passing  into  bronzy  green  on  the  rump  and  upper  tail-coverts ; 
chin  and  sides  of  the  neck  green,  gradually  passing  into  the  beautiful 
blue  of  the  throat  and  abdomen ;  under  tail-coverts  largely  developed 
and  of  a  pure  white ;  tail  black,  with  steel-blue  reflexions ;  wings 
purplish  brown ;  bill  black ;  feet  brown. 

Total  length,  4|  inches ;  bill,  \^ ;  wing.  2|- ;  tail,  2. 

Remark, — ^About  the  same  size  as,  and  similar  in  every  respect  to, 
T,  Buffonii,  Lesson,  but  differs  from  it  in  the  throat  and  abdomen 
being  beautiful  blue  instead  of  green. 

MISCELLANEOUS. 

BOOS  OF  THB  MOA  OB  DINOBNIS  OF  NBW  ZBALAND. 

Db.  Mantbll  has  just  received  from  his  son,  Mr.  Walter  Mantell 
of  Wellington,  New  Zealand,  fragments  of  several  eggs  found  im- 
bedded with  the  bones  of  the  Moa ;  these  are  the  first  relics  of  this 
kind  hitherto  discovered.  The  portions  in  Dr.  Mantell's  possession 
evidently  belong  to  several  eggs,  and  apparently  to  different  species 
of  the  Moa.  In  their  general  aspect  they  resemble  the  eggs  of  the 
Ostrich,  but  the  external  surface  of  the  shell,  instead  of  being  marked 
with  small  circular  pits,  is  covered  with  short,  interrupted,  linear 
grooves,  and  which  are  variously  disposed  in  different  specimens. 
The  shell  is  relatively  thinner  than  that  of  the  Ostrich,  and  the  e^ 
must  have  been  much  larger,  for  the  fragments  have  but  a  very  slight 
degree  of  convexity.  Mr.  Mantell  succeeded  in  collecting  an  exten- 
sive series  of  bones  (between  700  and  800)  of  different  parts  of  the 
skeleton ;  among  which  are  specimens  of  the  mandibles,  which  have 
not  previously  been  obtained,  llus  collection  is  on  its  way  to 
England,  and  will  doubtless  furnish  some  interesting  additions  to 
our  knowledge  of  the  remarkable  gigantic  birds  of  the  Ostrich  tribe 
which  once  trod  the  soil  of  New  Zesdand. 

FOSSIL  TBBB. 

At  Wettin,  near  Halle,  in  Prussian  Saxony,  a  fossil  tree  with  its 
roots  has  lately  been  found  in  a  quarry,  and  is  completely  denudated 
from  the  surrounding  stone.  It  is  fourteen  feet  high,  it  reaches  the 
surface,  where  it  is  cut  off,  and  its  roots  run  out  several  feet  in  a 
nearly  horizontal  direction.  It  is  an  Araucaria,  and  the  wood  is  par- 
tially transformed  into  Hornstein  and  partially  into  claystone  (Thon- 
stein).  The  stone  consists  of  a  sandstone  with  a  cement  of  clay- 
stone,  in  which  many  fragments  of  feldspar  are  lying,  and  it  rests 
upon  a  conglomerate  of  the  formation  of  pit-coal  (Steinkohle).  The 
stratum  of  this  stone-formation,  in  which  the  tree  extends  its  roots, 
has  an  angle  of  inclination  of  10°,  and  the  tree  stands  perpendicularly 
upon  it;  while  the  strata  lie  nearly  horizontally  over  the  roots, 
though  the  stone-formation  is  the  same.  In  the  stratum  of  the  root 
there  are  numerous  leaves  of  9l  Borassites,  of  which  a  complete  fan  has 
also  been  found. — J.  O.  W.  in  the  Gardener's  Chronicle  for  Sept,  11, 
1847. 
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Description  of  a  new  species  of  Antelope  from  West  Africa, 

ByJ.E.  Gray,  Esq.,  F.R.S. 

Mr.  Whitfield  last  year  brought  with  him  from  the  Grambia,  along 
with  other  most  interesting  mammalia  and  birds,  some  horns  of  a 
very  large  species  of  Antelope,  called  by  the  natives  Gingi-ganga, 
which  very  nearly  resemble  those  of  the  Eland  from  South  Africa, 
but  are  larger,  longer  and  much  heavier  than  those  of  the  large 
male  Eland  from  South  Africa,  which  the  Earl  of  Derby  presented 
to  the  British  Museum  on  the  return  of  Mr.  Burke. 

This  season  Mr.  Whitfield  succeeded  in  procuring  the  upper  part 
of  the  skull  and  horns  of  a  male,  and  the  flat  skin  (but  unfortunately 
without  head  or  feet)  of  an  adult  male  and  female  of  this  animal,  which 
proves  to  be  perfectly  distinct  from  the  Cape  species  ;  and  as  it  is 
by  far  the  finest  Antelope  known,  I  propose  to  dedicate  it  to  the 
Earl  of  Derby,  who  has  done  so  much  to  illustrate  the  species  of  this 
group,  and  has  been  so  successful  in  importing  and  breeding  the 
various  kinds. 

This  species  is  distinguished  from  the  Cape  Eland  by  the  neck  and 
front  part  of  the  underside,  and  a  large  spot  on  the  front  and  hinder 
side  of  the  upper  part  of  the  fore-legs  (and  the  fetlock)  as  well  as 
the  dorsal  line  being  black,  and  by  the  side  being  ornamented  with 
fourteen  or  fifteen  narrow,  rather  waved,  perpendicular  white  lines, 
and  the  lower  part  of  the  neck  nearly  surrounded  with  a  broad  white 
half- collar  which  narrows  above. 

The  species  may  be  thus  described  : — 

Boselaphus  Derinanus,    The  Black-necked  Eland  or  Gingi-ganga. 

Pale  reddish  brown  ;  neck,  front  part  of  the  underside,  the  dorsal 
line,  a  spot  on  the  front  and  hinder  part  of  the  upper  part  of  the 
fore-leg  ("  and  fetlock  *')  black ;  broad  half-collar  on  lower  part  of 
the  neck,  and  fourteen  or  fifteen  narrow  perpendicular  lines  on  each 
side  of  the  body  white ;  belly  and  front  and  hinder  side  of  thighs 
whitish ;  crown  reddish  brown ;  withers  variegated  with  black  hairs. 

Female  ?     Neck  blackish  brown  ;  rest  like  male. 

Inhab.  Western  Africa,  Gambia. 
Septembers,  1847. 

NBW  ORANO-OUTANQ. 

The  Rev.  T.  S.  Savage,  who  has  been  resident  several  years  at 
Cape  Palmas,  Western  Africa,  informs  me  that  he  has  obtained  a 
new  species  of  Orang  at  the  Gaboon  River ;  he  has  several  crania  and 
portions  of  the  skeleton.  These,  together  with  a  notice  of  its  habits, 
will  shortly  appear  in  the  '  Journal  of  the  Boston  Society  of  Natural 
History.'— J.  O.  W. 

Preparing  for  Publication. 

A  Popular  Introduction  to  the  Study  and  Classification  o^  Spiders  and 

Mites.     By  Adam  Whitk,  F.L.S. 

The  author,  during  the  last  eight  years,  has  been  accumulating 
notes  on  the  above  subject  from  books,  manuscripts  and  personal  ob- 
servation.   Spiders,  "  from  the  cradle  to  the  grave,"  are  paradoxical 
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creatures ;  though  naturally  shy,  they  command  attention  by  their 
works ;  their  nests,  webs  and  tunnels  are  not  only 

*'  Curiously  made  from  their  curious  brains," 
but  are  fabricated  also  from  their  own  resources.  Spiders,  from  the 
Gossamer  and  Water- diver  to  the  Tunneling  Trapdoor  family,  have 
curious  histories,  and  are  endowed  with  instincts,  which  approach 
reason  more  closely  than  the  instincts  of  perhaps  any  other  class  of 
animals : 

"  Weaving  spiders,  come  ye  here, 
Come  ye  long-leg* (\  spinners,  come," 

is  to  be  one  of  the  mottoes  of  the  book. 

Should  a  sufficient  number  of  subscribers  be  found,  it  is  proposed 
to  publish  the  above  work  in  five  or  six  monthly  parts  at  2s,  6d.  each, 
illustrated  with  cuts. 


METEOROLOGICAL  OBSERVATIONS  FOR  AUG.  1847. 
Chifurick. — August  1,  2.   Very  fine  :  sultry.      3.  Very  fine  :  clear.      4.  Very 

fine :  densely  overcast.     5.  Rain.      6.  Overcast      7.  Very  fine.     8.  Very  fine  : 

cloudy.       9.  Cloudy:  shower:  clear.       10.  Rain:  showery.       II,  Very  fiue. 

12.  Light  clouds,  with  bright  sun  at  intervals:  clear  at  night.      13.  Overcast: 

very  fine.     14.  Very  fine  :  cloudy.     15.  Cloudy :  clear :  lightning  at  night.     16. 

Rain.       17.  Overcast       18.  Heavy  rain.       19.  Overcast:   lightning  at  night 

20.   Uniformly  overcast :  slight  fog.     21.  Slight  fog :  fine.     22.   Overcast :  rain : 

cloudy.     23.  Cloudy :  rain.     24.  Cloudy :  clear  at  night     25.   Very  fine.    26. 

Overcast:  very  fine.     27,  28.  Very  fine.     29.  Rain:  very  fine.     30« Very  fine  : 

cloudy.    31.  Very  fine  :  clear  at  night 

Mean  temperature  of  the  month    62^*68 

Mean  temperature  of  Aug.  1846  64  '16 

Mean  temperature  of  Aug.  for  the  last  twenty  years  62  *32 

Average  amount  of  rain  in  Aug 2*41  inches. 

Botton. — Aug.  1.  Fine  :  2  o'clock  p.m.  thermometer  83**.     2.   Fine  :  rain  p.m. 

3,4.  Fine.      5.  Cloudy  :  rain  p.m.      6.  Fine.      7.   Fine:  rain  p.m.       8.   Fine. 

9,10.  Cloudy.     11.  Cloudy :  rain  early  A.M.     12.  Cloudy.     13,  14.  Fine.     15. 

Cloudy.    16.  Cloudy  :  rain  a.m. and  p.m.    17.  Cloudy:  rain  p.m.    18,  19.  Cloudy. 

20—25.  Fine.    26.  Cloudy.    27.  Fine.    28.  Rain.     29.  Cloudy :  rain  early  a.m.  : 

rain  p.m.     30,  31.  Cloudy. 

Sandwick  Mame,  Orhiey, — Aug.  1,  2.  Bright:  clear.  8.  'Bright:  cloudy. 
4.  Cloudy  :  drops.  5.  Bright :  cloudy.  6.  Cloudy :  fine.  7.  Rain :  fine.  8. 
Cloudy:  rain.  9.  Cloudy:  fine.  10.  Cloudy:  rain.  11.  Clear:  showers. 
12.  Cloudy.  IS.  Clear :  cloudy.  14.  Cloudy:  fine.  15.  Bright :  fine.  16, 
17.  Clear:  fine.  18.  Cloudy:  fine.  19,  20.  Cloudy.  21.  Showers :  rain.  22. 
Cloudy :  showers.  23.  Clear :  showers :  cloudy.  24.  Cloudy :  rain.  25.  Cloudy. 
26.  Cloudy:  rain.  27.  Cloudy  :  clear.  28.  Bright :  showers :  clear.  29.  Showers. 
30.  Rain  :  showers.     31.   Bright:  rain. 

jipjtiegarlh  Mnnse,  DumJrieM'thire. — Aug.  1.  Fair,  but  cloudy.  2.  Fair  and 
fine:  shower  early  A.M.  3.  One  slight  shower.  4.  Rain  early  a.m.  5.  Rain 
nearly  all  day.  6.  Frequent  showers.  7.  Heavy  showers  and  sun.  8.  Rain. 
9.  Cloudy  :  cool :  dry.  10.  Heavy  rain.  11.  Fine  a.m.  :  rain  p.m.  12.  Rain 
nearly  all  day.  13.  Fair  and  fine.  14.  Very  fine.  15,  16.  Very  fine  :  heavy  dew. 
17.  Fine,  though  cloudy.  18.  Very  fine.  19.  Still  fine,  but  dull.  20.  Heavy 
showers.  21.  Slight  showers.  22,  23.  Fine :  cleor.  24.  Rain  p.m.  25,  26.  Fine, 
though  cloudy.  27.  Fine,  though  cloudy :  a  few  drops.  28.  Fine,  though  cloudy : 
one  slight  shower.  29.  Fair  and  fine.  30.  Fine :  one  slight  shower.  31.  Fine 
harvest  day. 

Mean  temperature  of  the  month 57^*15 

Mean  temperature  of  Aug.  1846  61  *2 

Mean  temperature  of  Aug.  for  twenty-five  years 57  *14 

Average  rain  for  twenty  years  3*16  inches. 
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XXVII. — Note9  on  the  Habits  of  certain  Exotic  Spiders.  By 
Arthur  Adams,  late  Assistant  Surgeon  of  H.M.S.  Sama- 
rang. 

"  Ut  araneoli,  tenuem  fonnavimus  onum." — Virgil,  Culex,  v.  2. 

•Spiders  are  among  the  most  artful  of  created  creatures ;  their 
whole  life  consists  of  one  continued  course  of  craft  and  stratagem, 
whether  they  sneak  about  on  the  surface  of  leaves,  as  green  as 
their  own  emerald  bodies,  and  surprise  the  poor  flies  that  venture 
to  approach  within  the  range  of  their  fatal  spring ;  whether  they 
gloomily  lurk  in  holes,  *^  specus  ipsa  qua  concameratur  architec- 
tura  I'^ — or  under  the  shade  of  dingy  tents, '' contra  firigora  quanto 
villosior  V — and  spring  upon  insects  that  chance  to  pass  their 
door,  ''cum  vero  captura  incidit,  quam  vigilans  et  paratus  ad 
cursum !'' — whether  they  lie  supine  in  the  broad  daylight,  mo- 
tionless in  their  wide-spread  treacherous  toils,  and,  having  seen 
their  victim  fairlv  entangled,  wrap  him  up  in  a  winding-sheet  of 
their  own  manu&cture ;  or  whether,  simulating  the  surface  of  the 
ground  on  which  they  live,  they  course  their  prey  with  untiring 
assiduity,  and,  having  run  it  down,  suck  its  blood  with  tiger-like 
ferocity.  Spiders  are  the  originators  of  spinning  and  weaving, 
and  have  been  pressed  into  the  service  of  the  manufacturers  of 
silk  and  satin,  together  with  those 

"  Spinning  worms 
That  in  their  green  shops  wea?e  the  smooth-hair 'd  silk/* 

and,  more  particularly  on  account  of  their  habits,  deserve  to  ex- 
cite more  interest  than  they  meet  with.  Unheeded,  or  regarded 
with  repulsive  loathing  by  the  ''  cui  bono  V  people  of  the  present 
generation,  spiders  have  adorned  the  page  of  the  poet  and  philo- 
sopher in  more  ancient  times.  Has  not  Ovid  sung  the  misfor- 
tunes of  that  Lydian  maiden,  daughter  of  Idmon,  who,  proud  of 
her  talent  in  the  art  of  weaving,  dc^d  to  challenge  even  Minerva. 
Ann.  is  Mag.  N.  Hist.  Volix.  21 
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herBelfy  and  who  for  her  presumption  was  changed  by  the  jealouB 
goddess  into  a  spider — Arachne  ? 

"  Fitaue  caput  minimum ;  toto  quoque  corpore  paira  est ; 
In  latere  exiles  digiti  pro  cruribus  naerent ; 
Cetera  venter  habet ;  de  quo  tamen  ilia  remittit 
Stamen,  et  antiquas  exercet  aranea  telas  *•" 

Virgil^  in  enumerating  the  depredators  of  the  bee-hives^  such 

as  lizards^  cockroaches^  hornets  and  moths,  has  mentioned  the 

curious  fact  that 

** invisa  Minervas 

Laxos  in  foribus  suspendit  aranea  cassesf." 

Another  poet  no  less  distinguished,  Lucretius,  in  alluding  to 
the  minute  objects  which  our  senses  fail  to  detect  on  ordinary 
occasions,  enumerates  among  other  things  the  slight  aerial  films 
of  the  gossamer  spider : — 

'* ueaue  aranei  tenuia  fila 

Obvia  sentimus,  quanao  obretimur  euntes  |.'* 

Julius  Obsequens,  in  his  work  on  Portents  and  Prodigies,  ob* 
serves  that  the  standards  of  the  legion,  which  had  been  left  by 
Pansa  for  the  protection  of  Rome,  seemed  to  have  been  bound 
round  or  "  netted  over ''  with  spiders'  webs,  which,  in  that  age  of 
superstitious  credulity,  was  regarded  as  an  evil  omen.  In  the  days 
of  Pliny  the  motions  of  spiders  were  watched  as  being  sure  pro- 
gnostics of  the  state  of  the  weather,  as  they  are  indeed  in  our  own 
day,— 

"  Multa  aranea  imbrium  signa  sunt" 

Pliny  speaks  admiringly  of  the  astute  cunning  of  the  spider 
when  he  observes  his  craft  in  keeping  a  little  aloof  from  the 
centre  of  his  toil,  "  quam  remotus  a  medio  aliudque  agentis  si- 
milis  I''  and  concealed  in  such  a  manner  ''  ut  sit  necne  intus  ali- 
quis,  cemi  non  possit  I''  The  Roman  naturalist  doubtless  here 
alludes  to  those  sedentary  Arachnidans  to  which  Walckenaer  has 
given  the  name  of  ^'  TapitMes/'  Pliny  considers  these  insects 
well-worthy  to  be  studied  :  **  Araneorum  natura,  digna  vel  pro* 
cipue  admiratione/' 

In  the  woods  of  Singapore  I  made  a  capture  of  a  very  large 
and  handsome  species  of  NephUa  which  I  do  not  find  described. 
The  thorax  is  covered  with  a  rich  golden  pubescence ;  the  terminal 
half  of  the  palpi  is  deep  black,  the  penultimate  half  red  above 
and  yellow  beneath ;  the  chelicera  are  large  and  shining  black; 
the  abdomen  has  a  black  band  at  the  anterior  part,  and  poste- 
riorly, and  on  the  sides,  large  bright  patches  of  yellow ;  the 
cephalothorax,  where  not  hid  by  the  dlky  hairs,  is  dark  green 

*  Ovid,  Metamorpb.  lib.  vi.  v.  142. 

t  Georg.  lib.  iv.  v.  246.  I  Lib.  iii.  v.  384. 
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with  yeUow  strise;  the  legs  are  black,  with  bright  yellow  rings  at 
the  joints,  and  the  thighs,  on  the  under  surface,  are  bright  yellow ; 
the  eyes  are  black  and  shining.  This  species,  which,  from  its 
beauty,  might  be  named  Nq)hila  omata,  constructs  a  very  large, 
strong,  geometrical  web,  stretched  vertically  between  low  bushes. 

At  the  island  of  Temati  I  made  a  capture  of  a  large  and 
splendid  undescribed  species  oiNephUa,  which  spins  a  very  large 
strong  web  among  the  bamboos.  The  body  is  liver-coloured,  with 
a  silver  horse-shoe  mark ;  the  thorax  is  covered  with  a  downy, 
hoary,  pubescence ;  the  shanks  of  the  tibiae  of  the  two  first  pairs 
of  1^  have  a  broad  yellowish  white  band ;  the  other  legs  are 
black. 

In  the  island  of  Panagatan  I  made  a  capture  of  another  spe^* 
cies  oiNephikLy  which  I  also  consider  as  undescribed.  The  head 
is  blackish ;  thorax  silvery  with  black  spots,  and  covered  with  a 
downy  pubescence ;  legs  chestnut-red,  with  the  last  joints  black. 
The  body  is  of  a  Ught  emerald  green  with  numerous  bright  yel* 
low  spots ;  the  under  surface  is  dull  black.  It  forms  a  large^ 
strong,  geometrical  web,  spreading  from  bush  to  bush,  in  the 
centre  of  which  it  remains  motionless  with  legs  stretched  out  and 
the  head  downwards. 

Among  the  Bashees  or  Batani  group  of  islands,  spiders  of  the 
genera  NephUa  and  Acrosoma  are  numerous.  There  is  one  very 
large  and  showy  species  of  the  latter  genus,  which  has  a  very 
strange  habit  when  alarmed  of  suddenly  erecting  the  second  pair 
of  legs  with  a  rapid  jerking  motion,  while,  at  the  same  time,  he 
gathers  together  all  the  other  members,  and  shakes  his  web  vio^^ 
lently,  in  order,  apparently,  to  intimidate  his  adversary,  or  perhaps 
to  ascertain  the  strength  of  his  position.  If,  however,  the  cause 
of  alarm  be  continued,  he  coils  himself  up,  while  all  his  extremis 
ties  become  rigid,  as  in  death,  and  then,  faUing  to  the  ground,  he 
remains  like  a  small  inanimate  brown  ball  until  the  enemy  has 
departed.  His  cunning  never  forsakes  him  even  in  his  greatest 
emergency,  for  he  continues  all  this  while  actually  to  maintain  a 
communication  between  himself  and  his  web  by  means  of  a  fine 
thread,  fixed  at  one  end  to  the  centre  of  his  cunningly  wrought 
toil,  and  at  the  other  attached  to  the  spinneret  at  the  extremity 
of  his  abdomen.  By  means  of  this  attenuated  and  invisible  cord 
he  will  ehmb  up  again  when  the  danger  is  over,  and  resume  his 
old-established  pastime  of  rapine  and  bloodsucking.  Like  some 
unfledged  animals  with  no  more  than  two  legs,  these  spiders  are 
the  veriest  cowards  when  menaced  by  those  stronger  than  them« 
selves,  and  the  most  unsparing  tyrants  when  those  of  a  weaker 
nature  are  within  their  power. 

Among  the  islands  of  the  Maiacoshima  group  I  observed  a 
spider,  belonging  to  the  genus  Attug,  among  the  thousands  of  dead 
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Truncatella  that  fill  the  holes  and  comers  of  the  rocks  in  every 
part  of  these  islands^  which  forms  a  convenient  abode  in  these 
small  shells^  lining  them  carefully  with  a  fine  silken  tapetum. 
Near  the  sea-coast  a  minute  species  of  Pagurus  was  found  occu- 
pying these  little  truncated  univalve  shells^  crawling  about  by 
thousands.  Our  spider,  however,  is  unable  to  move  about  with  its 
borrowed  house  in  the  manner  of  those  pirate  crabs,  but  either 
sits  sedentary  in  his  den,  or  ventures  forth  at  intervals  on  his 
predatory  hunting  excursions. 

Among  the  rocks  of  a  small  islet  near  Quelpaart,  the  largest  of 
the  Korean  islands,  there  is  a  species  of  spider  which  forms  a  very 
ingenious  dwelling  which  may  be  compared  to  that  of  the  swal- 
low, whose  nest  affords  such  an  important  article  in  the  gastro- 
nomy of  wealthy  Mandarines,  the  Hirundo  esculenta,  but  adhering 
to  the  rough  surface  of  the  rock  in  a  reversed  position,  resem- 
bling a  watch-pocket  upside  down.  It  is  composed  of  a  sub- 
stantially woven  silky  material,  and  firmly  secured  by  means  of  a 
glutinous  secretion.  The  ingenious  little  builder  and  proprietor 
of  this  strange  castle  in  the  air  lets  himself  down  by  a  rope-lad- 
der, or  to  speak  less  fancifully,  by  a  fine  spun  web,  which  he  ma* 
nufactures  for  the  purpose  out  of  the  substance  of  his  body  as 
required,  he  himself  serving  the  purpose  of  a  weight,  "  deducit 
stamina,  ipso  se  pondere  usus,^^  as  PUny  observes  in  his  chapter 
'  De  Araneis.' 

The  spiders  of  the  Maiacoshima  islands  exhibit  some  very  re- 
markable forms.  There  is  a  curious  Epeira  with  the  dorsal  sur- 
face of  the  abdomen  furnished  with  a  radiated  crown  of  hard 
pointed  processes,  and  the  epidermis  richly  painted  with  brown 
and  gold.  It  spins  a  large  and  regular  web  in  every  brake  and 
bush.  Another  large  and  singular  spider,  with  long  slender  legs 
and  an  elongated  body,  black,  and  marked  with  yellow  lunules  and 
patches,  crawls  among  the  foliage  of  the  trees  in  the  low  woods 
that  occur  in  some  parts  of  Pa-tchung-San.  Another  species  of 
the  same  genus  is  altogether  black.  I  noticed  this  kind  also  in 
the  Bashee  group. 

The  Thelyphonus  eaudatus,  or  a  closely-allied  species,  a  curious 
osculating  link  between  the  Scorpions  and  Tarantulas,  is  not  un- 
common in  the  islands  of  the  Maiacoshimas.  It  remains  gene- 
rally concealed  under  logs  of  wood  and  under  stones,  and  seems 
to  love  dark  damp  forests  as  the  seat  of  its  depredations,  living  in 
the  society  of  the  larvae  of  glow-worms,  the  scorpions,  the  Sco^ 
lopendra,  and  a  dingy-coloured  species  of  BlattOi  It  is  slow  in 
its  movements,  and  when  alarmed  raises  its  stingless  tail  in  a 
threatening  manner,  but  never  attempts  to  use  its  chelicerse  either 
as  organs  of  aggression  or  of  defence. 

Never  have  I  been  better  amused  than  when  observing  in  the 
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forests  of  Mindanao  the  habits  of  the  extraordinary  spiders  that 
abound  there,  to  figure  and  describe  the  varied  forms  of  which 
would  require  the  pencil  of  Abbot^  and  many  years  of  imwearied 
application. 

The  bodies  of  the  Epeira  seen  in  the  tropics  are  often  most 
splendidly  ornamented,  I  might  almost  say  illuminated,  for  many 
of  them  remind  you  of  the  gaudy  ancient  missals  painted  by 
monks  in  the  dark  ages.  You  may  have  white  figures  on  a  red 
ground;  red,  yellow  and  black,  in  alternate  streaks;  orange 
marbled  with  brown ;  light  green  with  white  ocelli ;  yellow  with 
light  brown  festoons,  or  ash-coloured  and  chestnut  bodies  with 
crescents,  horse-shoes,  Chinese  characters,  and  grotesque  hiero- 
glyphics of  every  description.  Then  again  the  shape  of  their 
bo£es  is  endless  in  variety ;  they  are  round  or  oval^  flattened  or 
globular,  angular,  tuberculated,  lobed,  spined,  or  furnished  with 
hairy  tufts.    These  examples, 

"  Whose  shapes  would  make  them,  had  they  bulk  and  size, 
More  hideous  foes  than  fancy  can  devise,  * 

taken  at  random  during  one  or  two  excursions  in  the  woods,  will 
tend  to  show  what  a  wide  field  is  open  to  the  naturalist  in  these 
regions  of  the  sun,  provided  he  has  nothing  of  more  importance 
to  engage  his  attention  than  the  investigation  of  apterous  in« 
sects. 

In  the  forests  about  Calderos  in  Mindanao,  I  collected  some 
splendid  species  of  gold-  and  silver-marked  Tetragnatha.  One, 
which  might  be  named  T.  nitens,  has  a  dark,  shining  brown  tho- 
rax, and  a  glittering  silver  body  with  five  black  spots ;  the  legs 
banded  with  dark  brown,  and  the  under  side  light  black.  It  con- 
structs a  large,  ingenious,  symmetrical  web,  and  drops,  when 
touched,  to  the  ground,  taking  care,  however,  at  the  same  time, 
to  suspend  itself  by  a  web,  by  means  of  which  it  ascends  again 
when  the  enemy  has  departea.  In  the  centre  of  its  web  it  spins 
concentric  circles  and  thick  mazes  of  a  fine  yellow  colour,  and 
often  of  very  complicated  devices.  When  it  falls  to  the  ground 
it  folds  up  its  legs  and  feigns  death,  all  its  members  being  per- 
fectly rigid. 

The  Tetragnatha  all  have  a  remarkable  habit  of  dividing  their 
eight  legs,  as  they  cling,  head  downwards,  to  the  centre  of  their 
toils,  throwing  out  four  directly  forwards  and  four  directly  back- 
wards. Some  species  however  have  the  third  pair  of  legs  extended 
straight  out  in  a  lateral  direction.  Another  common  species  had 
a  body  mottled  with  dark  brown  and  covered  with  white  mark- 
ings ;  legs  brown,  banded;  the  thorax  burnished  bright  green  with 
darker  markings.  I  have  named  it  provisionally  71  reftdgens. 
Numbers  of  the  genus  Theridion,  of  a  black  colour,  were  running 
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actively  about  among  the  dry  dead  leaves  that  strewed  the  groand, 
and  some  handsomely-coloured  species  were  discovered  crouching 
among  the  foliage  of  the  trees.  One  was  marked  like  the  T.  Sisy-" 
phus  of  Hahn  (tab.  58.  fig.  132),  and  another  large-sized  species 
was  of  a  bright  emerald  green.  The  Aitus  formicoides,  Walcke* 
naer,  or  an  alUed  species,  was  basking  on  the  dead  leaves  in  the 
sunny  spots ;  and  numerous  pretty  species  of  SalticuSf  allied  to 
S.  crux  (Hahn,  tab.  17.  fig.  52),  but  of  much  larger  dimensions, 
were  common  spiders.  A  species  of  Attus,  allied  to  formicoides^ 
which  may  be  called  splendens,  was  taken  here  :  it  was  of  a  bnl* 
liant  metallic  green  gold  with  the  under  surface  fine  metallic 
purple ;  the  legs  banded  with  light  brown  and  burnished  green. 
It  was  springing  about  the  foliage  of  the  low  trees. 

Another  Attus  was  of  a  shining  black,  with  several  bright  ul- 
tramarine spots  on  the  abdomen,  and  light  brown  legs  banded 
with  darker  brown.  Numbers  of  black-coloured  Theridia  were 
running  about  over  the  dead  leaves,  simulating,  at  a  Uttle  distance, 
so  many  odd-shaped  ants :  numerous  other  species  of  this  genus, 
which  were  seen  living  among  the  flowers  and  foliage  of  the  trees, 
had  their  abdomens  variegated  with  beautiful  colours.  One  spe* 
cies,  with  a  hairy  body  and  legs,  and  shining  chestnut-coloured 
chelicera,  runs  quickly  when  pursued,  and  uses  those  organs  in 
self-defence.  Its  body  is  of  a  dark  olive-brown,  and  it  appears 
to  love  dark  nooks  and  holes  of  the  bark  of  trees,  and  frequently 
hangs  suspended  from  the  under  surface  of  the  leaves. 

I  observed  another  species,  which  knew  it  was  watched,  place 
itself  upon  a  diseased  leaf,  where  it  remained  quite  stationary 
until  after  I  had  taken  my  departure ;  and  had  I  not  seen  the 
sidelong  movement  of  the  cunning  Uttle  creature  in  the  first  in* 
stance,  I  should  not  have  been  able  to  distinguish  its  body  from 
the  eroded  surface  of  the  partially  decayed  leaf.  Those  that  live 
among  the  foliage  and  flowers  are  vividly  coloured,  and  many  flies 
and  other  insects  are  no  doubt  attracted  towards  the  treacherous 
forms  of  these  spiders  by  reason  of  their  bright  and  gaudily- 
tinted  bodies.  I  have  seen  the  abdomen  of  one  marked  with 
black,  yellow  and  crimson,  three  powerfully-contrasted  colours. 
Others  are  green  and  actually  reticulated  like  the  veined  surface 
of  a  leaf,  with  the  midrib  running  down  the  centre  and  the  secon- 
dary  ncrvures  proceeding  outwards  from  each  side ;  the  bodies  of 
others  resemble  the  splendid  variegated  blossoms  of  the  diflerent 
sorts  of  Calceolarias  grown  in  our  gardens. 

Several  timid,  soft,  retiring,  long-legged  Pholci,  with  fawn- 
coloured  bodies  and  semitransparent  red-brown  legs  covered  with 
long  hairs,  formed  in  many  parts  large  loose  webs  among  the 
rotten  wood  and  leaves  that  strewed  the  ground.  The  legs  of 
these  Arachnidans  appear  too  weak  to  support  their  bodies  in 
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numingy  therefore  they  resemble  their  aquatic  marine  analogues 
the  Pycnogonida,  which  remain  stationary  among  the  tangled 
and  thread*like  Keratophytes,  which  constitute  the  webs  of  those 
spider-like  Crustaceans,  and  thus  watch  cautiously  for  prey,  and, 
when  it  is  caught  in  their  toils,  consume  it  at  their  leisure,  so 
making  up  by  cunning  and  persevering  watching  for  the  want  of 
that  strength  and  force  possessed  by  some  of  their  consimilars. 
Most  of  tibe  Arachnidans  would  appear  on  a  careful  comparison 
to  have  very  distinct  analogies  with  the  families  of  Crustaceans*. 

The  nimble-limbed  Dohmedes,  that  run  after  their  prey  and 
catch  them  by  swiftness  of  foot  rather  than  by  stratagem,  have 
slender  legs,  and  living  on  the  ground,  are  generally  of  dingy 
colours ;  with  the  exception,  however,  of  those  very  large  and 
powerful  species,  which,  if  not  rendered  somewhat  conspicuous 
to  the  sight  of  other  insects,  might  do  too  much  damage  to  the 
tribes  they  are  destined  to  keep  in  check.  Most  of  these,  there- 
fore, have  the  thorax  and  abdomen  margined  with  a  light  colour 
that  contrasts  strongly  vrith  that  of  their  bodies.  The  Saltiei 
generally  resemble  more  or  leas  the  colour  of  the  places  they  in- 
habit. I  noticed  a  species,  among  the  dense  thickets,  formed  by 
Abrus  precatorius  and  other  trees,  with  a  black  abdomen,  marked 
on  each  side  with  dull  scarlet, — curious  as  being  the  colours  of 
the  seeds  of  Abrus,  which  are  called  by  children  "  blackamoor 
beauties ;"  those  species  that  live  on  the  barks  of  trees  are  mottled 
gray  and  brown,  and  those  which  you  find  upon  the  ground  are 
altogether  black  and  dingy-coloured.  How  admirably,  in  these 
examples,  is  shown  the  fitness  of  things,  maintained  even  be- 
tween organisms  usually  deemed  so  abject,  and  the  domains  they 
owe  to  ever-careful  Nature  I  It  matters  not  much  whether  we  say 
the  place  determines  the  nature  of  the  animal,  or  whether  the 
animal  is  adapted  to  the  place,  although  it  is  more  pleasing  to  an 
observer  of  nature  to  trace  the  harmonies  and  adaptations  to  an 
intelligent  foresight,  like  the  good  St.  Pierre,  than  to  make  them 
merely  the  necessary  results  of  a  physical  arrangement  of  the 
earth^s  surface,  like  the  ingenious  author  of  the  '  Vestiges  of  the 
Natural  History  of  Creation.' 

In  a  beautiful  wood  behind  Calderos  in  Mindanao,  I  observed 
a  dingy  httle  species  of  spider  of  the  genus  Clubionay  concealing 
itself  in  very  snug  retreats,  formed  out  of  a  dead  leaf  rolled  round 

*  The  Baron  Walckenaer  has  even  compared  one  family  ofPhilodromi  to 
"  Crabea  longipedes,"  and  baa  named  a  subdivision  of  Thomistu  "  Cnxsta- 
c^ides,"  because  their  bodies  are  covered  with  rugosities  like  those  of  some 
Crustaceans.  To  men  fond  of  "  quinary  "  theories  the  Arachnidans  would 
offer  a  rich  treat,  and  innumerable  analogies  might  be  traced  with  much 
amusement,  if  not  with  much  instruction. 
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in  the  shape  of  a  cyUnder^  lined  with  a  soft  silken  tissuei  and 
closed  at  one  end  by  means  of  a  strong-woven  felt  door.  When 
hunted  it  was  amusing  to  see  the  frightened  httle  creatures  nm 
for  protection  into  their  tiny  castles,  where  they  would  doubtless 
be  saved  from  the  attacks  of  birds  owing  to  the  leaves  not  being 
distinguishable  from  others  that  strew  the  ground. 

During  an  excursion  I  made  into  the  interior  of  the  island  of 
Basilan,  I  observed  the  ground  in  one  part  of  the  forest  near 
Fassan  literally  overrun  with  a  small,  black,  agile  species  oiLy* 
cosa,  many  of  which  had  a  white,  flattened,  globose  cocoon  aflSxed 
to  the  ends  of  their  abdomens.  It  was  most  amusing  to  watch 
the  earnest  solicitude  with  which  these  jealous  mothers  protected 
the  cradles  of  their  little  ones,  allowing  themselves  to  fall  into  the 
hands  of  the  enemy  rather  than  be  robbed  of  the  silken  nests 
that  contained  their  helpless  progeny.  All  spiders  are  gifted 
with  the  same  "  storge,''  or  maternal  instinct,  and  resort  to  va« 
rious  methods  for  the  purpose  of  securing  their  cocoons.  The 
Theridion,  when  a  seizure  of  the  precious  burden  is  threatened, 
tumbles  together  with  it  to  the  ground  and  remains  motionless, 
guarding  it  with  solicitous  anxiety ;  and  the  Thomisus  covers  the 
receptacle  of  its  offspring  with  its  body,  and  when  robbed  of  it 
wanders  about  disconsolate.  Did  the  minute  size  of  these  poor 
spiders  admit  of  the  same  psychological  dissertations,  anecdotes  as 
interesting,  no  doubt,  as  those  told  of  the  she-bear  when  robbed  of 
her  cubs,  or  the  violent  emotions  of  the  lioness  when  disturbed 
in  her  maternal  duties  by  the  hunters  in  the  jungle,  might  be 
i-ecorded,  proving  how  strong  is  the  love  of  offspring  even  in 
animals  the  most  insignificant. 

In  Borneo,  as  among  the  islands  of  the  Philippine  Archipelago, 
spiders  are  also  very  numerous.  In  consideration  of  their  appa- 
rently helpless  condition  and  the  soft  nature  of  their  integu* 
ments,  nature,  always  inclined  to  protect  the  weak  and  helpless, 
has  given  the  spiders  a  multitude  of  wonderful  instincts,  by  means 
of  which  they  are  enabled  to  defend  themselves  from  injury,  pro- 
vide themselves  with  food,  and  furnish  safe  retreats  for  ilieir 
tender  progeny.  They  spin  their  toils  of  cunning  device,  and 
even  powerful  insects,  armed  with  formidable  stings,  are  made 
captives  with  impunity,  despite  their  struggles  to  escape  the 
captor.  These  spiders^  webs  generally  attract  the  attention  of 
travellers,  and  certainly,  in  some  parts  of  the  forests  of  Mindanao, 
Borneo  and  Celebes,  there  is  great  and  wonderful  diversity  in  the 
form  and  construction  of  these  ingenious  and  delicately-woven 
nets.  Many  have  black  webs,  some  have  white,  others  brown, 
and  in  Mindanao  I  have  observed  toils  formed  of  perfectly  yel- 
low threads.     The  nets  of  the  great  species  of  Nephila  which 
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abound  in  equatorial  regions  frequently  stretch  across  the  path 
from  bush  to  bush^  and  prove  very  troublesome  to  the  naturalist 
while  threading  the  thickets  where  they  are  numerous. 

The  imagination  can  scarcely  conceive  the  bizarre  and  fantastic 
shapes  with  which  it  has  pleased  nature  to  invest  those  hard- 
bodied  spiders  called  by  naturalists  Acrosoma.  They  have  large 
angular  spines  sticking  out  of  their  bodies^  in  every  kind  of 
fashion,  perhaps  intended  as  some  sort  of  defence  against  the 
soft-billed  birds,  which  doubtless  would  otherwise  make  dainty 
meals  of  these  Arachnidans,  exposed  as  they  are,  temptingly 
suspended  in  mid- air,  on  their  transparent  webs  in  the  forest 
glades.  Some  are  protected  by  these  long  spines  to  such  a  de- 
gree that  their  bodies  resemble  a  miniature  '^  chevaux  de  frise,'' 
and  could  not  by  any  possibiUty  be  swallowed  by  a  bird  without 
producing  a  very  unpleasant  sensation  in  his  throat.  One  very 
remarkable  species  {Gasteracantka  arcuata,  Koch)  has  two  enor- 
mous, recurved,  conical  spines,  proceeding  upwards  from  the  pos- 
terior part  of  the  body,  several  times  longer  than  the  entire 
spider. 

The  Drassi  are  gloomy  spiders,  haunting  obscure  places,  and 
their  garb  is  dark-coloured  and  dingv,  in  accordance  with  their 
habits  :  they  are  mostly  pale  brown,  black,  dull  red  or  gray. 

The  TTiomisi  are  varied  in  their  colour,  in  harmony  with  their 
usual  abiding-places :  thus  those  that  spend  their  lives  among 
the  flowers  and  foliage  of  the  trees  are  deUcately  and  beautifully 
marked  with  green  and  orange,  black  and  yellow.  One  species, 
which  I  have  named  T.  virescens,  simulates  the  vegetation  among 
which  it  Uves,  is  not  agile  in  its  movements,  but  drops,  when 
alarmed,  among  the  foliage.     It  is  of  a  pale,  delicate,  semitrans- 

f>arent  sap-green,  with  the  eyes  and  chelicera  red.  There  is  a 
arge  mark  on  the  surface  of  the  abdomen,  beautifully  variegated 
with  yellow,  pink,  and  black,  and  margined  with  dead-white  spots. 
The  under  surface  is  green  in  the  middle  and  dead-white  on 
either  side,  and  the  spinneret  is  pink. 

I  remember  one  day  while  living  at  Sarawak  in  Borneo,  I  was 
much  amused  with  a  struggle  between  a  house-lizard  {Ptyodac- 
tylus  Gecko),  a  little  domestic  reptile  which  frequents  the  dwell- 
ings of  the  Malays,  and  a  large  species  otLi/cosa;  the  "Chichak,*' 
as  the  natives  term  their  familiar  Gecko,  proved  victorious,  and 
succeeded  in  swallowing  the  spider,  whose  enormous  legs,  pro- 
truding from  the  lizard's  mouth,  gave  this  strange  compound 
animal  the  aspect  of  some  wondrous  Octopod.  Pliny  records  the 
fact  however  that  spiders  are  in  the  habit  of  capturing  small 
lizards,  first  entangling  them  in  their  webs  and  afterwards  de- 
stroying them  with  their  jaws, — a  spectacle,  he  observes,  worthy 
of  the  amphitheatre ! 
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XXYIII. — On  the  Fossil  Botany  and  Zoology  of  the  Bocks  asso- 
ciated with  the  Coal  of  Australia.  By  rBEDs&iCK  M^Cot^ 
M.6.S.  &  N.H.S.D.  &c. 

[Continued  from  p.  236.] 
[With  nine  Plates.] 

{LameUibranchiata.) 
Pecten  squamuliferus  (Mor.). 

Common  in  the  fine^  olive-coloured  schists  of  WoUongong^  N. 
S  Wales. 

Pecten  ptychotis  (M'Coy).     PI.  XI V.  fig.  2. 

Sp.  Char.  Ovato-orbicular^  width  very  slightly  exceeding  the 
length,  convex,  smooth ;  ears  unequal,  posterior  one  obtuse- 
angled,  undefined,  anterior  ear  narrow,  square  at  its  extremity, 
divided  by  a  deep,  acutely  angular  sinus,  from  the  body  of  the 
shell ;  surface  smooth,  except  the  extremity  of  the  anterior  ear, 
which  is  longitudinally  plicated. 

It  is  only  by  the  plication  of  the  extremity  of  the  anterior  ear 
that  this  can  be  known  from  the  P.  variabilis  (M'Coy)  so  abun- 
dant in  some  of  the  carboniferous  shales  of  Ireland.  Length 
4  lines,  width  one-fourth  of  a  line  more. 

Common  in  the  shale  of  Dunv^an,  N.  S.  Wales. 

Pecten  svlhSJineatus  (M'Coy).     PL  XVII.  fig.  1. 

S^,  Char.  Truncato-orbicular,  convex,  equilateral,  beaks  tumid ; 
ears  large,  nearly  equal,  flattened,  the  posterior  one  slightly 

Eointed  and  separated  at  the  margin  from  the  body  of  the  sheU 
y  a  deep  rounded  sinus;  anterior  ear  broad,  nearly  square, 
with  a. slightly  convex  margin ;  surface  of  both  ears  and  body 
of  the  shell  marked  with  a  few  obtuse  concentric  waves  of 
growth,  and  radiated  with  rather  coarse  narrow  rounded  ridges, 
those  of  the  ears  being  close  and  equal,  while  those  of  the 
body  are  rather  distant  frx)m  each  other,  the  interspaces  being 
flat ;  about  twenty-five  proceeding  directly  from  the  beak  to 
the  margin,  where  they  are  about  two  lines  apart ;  between 
those  at  a  short  distance  from  the  beak  are  interpolated  an 
equal  number  of  rather  thinner  ones,  which  again  receive 
nearer  the  margin  two  fine  striae  between  each  of  them  and  the 
adjoining  primary  ridge. 

The  striation  of  this  fine  species  resembles  that  of  the  P.  qum- 
queUneatus  (M'Coy,  Syn.  Carb.  L.  Foss.) ;  that  is  to  say,  near  the 
margin  and  towards  the  middle  of  the  shell  there  are  five  stris 
between  each  pair  of  primary  ones,  the  middle  or  odd  one  of  the 
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five  nearly  equalling  the  primary  ridges  in  thickness.  The  pre- 
sent fossil  has  however  much  finer  strise  than  the  Irish  species 
alluded  to^  and  the  arrangement  is  much  less  definite^  becoming 
confused  in  size  and  number  towards  the  sides ;  it  is  also  distin- 
guished by  its  greater  convexity.  Length  2  inches  9  lines^  width 
the  same. 

Rare  in  the  greenish^  fine  sandy^  beds  of  Harper's  Hill,  N.  S. 
Wales. 

Avicula  tessellata  (Phil.). 

I  cannot  distinguish  the  specimens  occurring  in  the  soft  green- 
ish schists  of  Dunvegan,  N.  S.  Wales,  from  those  in  the  precisely 
similar  shale  at  the  base  of  the  carboniferous  Series  at  Lisnapaste 
in  the  north  of  Ireland. 

Pterinea  macroptera  (Mor.). 
Bare  in  the  white  rock  of  Port  Arthur,  Y.  D.  Land. 

Eurydesma  cordata  (Mor.). 

Common  in  the  arenaceous  limestone  of  Arthur's  Hill,  N.  S. 
Wales. 

Inoceramus  MitcheUii  (M^Coy).     PI.  XIV.  fig.  1. 

Sp,  Char,  Longitudinally  ovate,  one-fifth  longer  than  wide, 
slightly  oblique,  inflated;  hinge-line  obUque,  nearly  equalling 
the  width  of  the  shell,  forming  a  shghtly  compressed  wing ; 
beaks  pointed,  prominent,  incmrved, close  to  the  anterior  end; 
anterior  side  nearly  straight,  abruptly  subtruncate;  surface 
with  numerous  strong,  concentric,  irregular  wrmkles  of 
growth. 

The  hinge-margin  of  this  species  is  much  thickened,  which 
removes  it  from  Posidonia,  while,  as  in  many  of  the  German  cre- 
taceous Inocerami,  it  is.  not  possible  to  observe  any  traces  of  the 
transverse  hgamentary  pits,  nor  can  we  be  sure  whether  those 
species  possessed  them  or  not ;  meanwhile  I  shall  leave  the  pre- 
sent species  in  the  same  genus  as  its  obvious  aUies  alluded  to ; 
and  even  if  future  research  should  prove  that  ligamentary  pits 
did  not  exist,  we  should  form  a  distmct  genus  for  those  species, 
which,  like  the  present  and  the  /.  vetustus  (Sow.)  of  the  moun- 
tain limestone,  are  distinguished  from  the  true  semimembranous 
Posidonia  of  the  lias  and  palaeozoic  shales  with  which  they  have 
been  confounded,  by  their  thick  shells,  general  form,  and  thick- 
ened hinge-margin.  Length  2  inches  3  lines,  width  1  inch 
9  lines,  thickness  about  1^  inches. 

Common  in  the  sandstones  of  Glendon  and  WoUongong,  N.  S. 
Wales. 

Dedicated  to  Sir  T.  Mitchell,  one  of  the  first  to  make  known 
the  existence  of  fossils  in  those  rocks. 
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Pleurorkynckus  australis  (M^Coy).     PI.  XVI.  iSg.  4. 

^.  Char.  Alaeform  or  transversely  subtrigonal,  gibbose^  length 
nearly  two-thirds  the  width ;  posterior  side  forming  a  com- 
pressed narrow  wing ;  anterior  face  obliquely  subtruneate,  con- 
vex^ divided  into  three  nearly  equal  tumid  compartments  by 
two  impressed  furrows  from  the  beak ;  body  of  the  shell  and 
posterior  side  radiated  with  rather  coarse  irregular  ridges  firom 
the  beak ;  anterior  face  finely  striated  longitudinally. 

This  resembles  the  P.  tninax  (Phil.)  in  the  striation  of  the  an- 
terior face  being  so  much  finer  than  that  of  the  middle  or  pos- 
terior parts  of  the  surface ;  it  differs  in  having  the  anterior  face 
not  only  much  more  finely  striated^  but  divided  into  three  parts 
by  distinct  furrows ;  while  from  the  Cardium  irregulare  and  C 
strangulatum  (Kon.)^  which  have  the  anterior  face  so  divided,  but 
smooth,  it  is  distinguished  by  this  latter  character,  and  also  by 
wanting  the  mesial  strangulation  of  those  species.  Length  of 
small  specimen  8  lines,  width  1  inch. 

Not  uncommon  of  larger  size  in  the  sandy  schists  of  Wollon- 
gong,  N.  S.  Wales. 

Allorisma  curvatum  (Mor.). 

Common  in  the  sandstones  of  Darlington,  Wollongong  and 
Glendon,  N.  S.  Wales. 

Orthonota  compressa  (Mor.). 
In  the  calcareous  schists  of  Harper^s  HiU,  N.  S.  Wales. 

Orthonota  costata  (Mor.). 
Common  in  the  sandstone  of  Wollongong,  N.  S.  Wales. 

Modiola  crassissima  (M'Coy).     PI.  XV.  figs.  2  &  8. 

Sp,  Char.  Transversely  ovate,  very  gibbose ;  beaks  small,  nearly 
terminal ;  anterior  side  forming  a  small  rounded  lobe  beneatn 
the  beaks,  separated  from  the  body  of  the  shell  by  a  strong 
sinus  in  the  ventral  margin,  from  which  a  shallow  concavity 
runs  towards  the  beak ;  posterior  side  wide ;  hinge-margin  ele- 
vated, four-fifths  the  width  of  the  shell  in  length,  compressed, 
angulated,  posterior  end  broadly  rounded;  ventral  nlargin 
convex ;  shell  very  thick ;  surface  with  a  few  concentric  waves 
of  growth,  and  marked  towards  the  posterior  inferior  angle 
with  a  few  distant  obsolete  ridges  extending  obliquely  from 
the  beaks. 

Length  5  lines,  width  1  inch  7  lines,  height  of  cardinal  angle 
11  lines  (occasionally  8^  inches  wide). 

Not  uncommon  in  the  schists  of  Harper's  Hill,  N.  S.  Wales. 
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Pachydomus  carinatus  (Mor.). 

Abundant  in  the  jSne  sandy  schists  of  WoUongong^  N.  S.Wales ; 
more  rare  in  the  white  rock  of  Port  Arthur,  V.  D.  Land. 

Pachydomus  fflobosits  (Sow.  sp.). 
Conunon  in  the  sandstone  of  WoUongong,  N.  S.  Wales. 

Pachydomus  gigas  (M'Coy).     PL  XVI.  fig.  8. 

Sp.  Char,  Transversely  oval,  length  two-thirds  of  the  width,  very 
gibbose,  inflated ;  beaks  very  large,  incurved,  placed  in  about 
the  anterior  third  of  the  shell ;  posterior  side  obliquely  trun- 
cated, the  angles  rounded;  posterior  slopes  compressed,  flat- 
tened; posterior  ridge  obtusely  rounded,  almost  disappearing 
before  reaching  the  posterior  inferior  angle;  anterior  side 
small,  narrowed,  with  a  slightly  marked  sinus  between  it  and 
the  convex  ventral  margin ;  surface  marked  with  small  con- 
centric cord-like  sulci  and  ridges.  * 

This  is  distinguished  from  the  P.  ghbosus  (with  which  Mr. 
Morris  seems  to  include  it)  by  its  greater  width  in  proportion  to 
the  length,  by  the  flattened,  compressed  sides  of  the  posterior 
slopes  and  the  more  oblique  truncation  of  the  posterior  end,  and 
the  smallness  and  narrowed  appearance  of  the  anterior  side, 
arising  from  a  slight,  but  always  perceptible,  sinus  between  it  and 
the  convexity  of  the  ventral  margin.  The  shell  is  very  thin  in 
this  species,  which  makes  a  near  approach  to  Leptodomus  (M'Coy) 
in  all  its  characters.  Length  4^  inches,  width  6  inches  3  lines 
(often  much  larger). 

Common  in  the  fine  sandstone  of  Wollongong,  N.  S.  Wales. 

Pachydomus  sacculus  (M'Coy).     PL  XIV.  fig.  5. 

Sp.  Char.  Subquadrate  or  satchel-shaped,  length  nearly  equalling 
the  width,  thickness  two-thirds  the  length;  gibbose  towards 
the  beak,  compressed  towards  the  ventral  margin ;  beaks  large, 
nearly  central,  strongly  incurved  towards  the  anterior  side ; 
posterior  side  forming  a  short,  compressed,  rectangular  wing; 
anterior  side  very  obliquely  truncated ;  anterior  and  posterior 
slopes  abruptly  rounded,  and  the  angles  formed  by  their  jirnc- 
tion  with  the  ventral  margin  equal,  broadly  rounded  and  nearly 
equidistant  from  the  beak ;  abdominal  margin  broadly  concave, 
giving  the  middle  of  the  valves  a  flattened,  slightly  hollowed 
appearance;  shell  Very  thick,  foliaceous;  surface  with  a  few 
obtuse  concentric  elevations  and  numerous  irregular  concentric 
lines  of  growth. 

Length  4^  inches,  width  4  inches  9  lines.     I  am  uncertain 
whether  the  specimen  figured  is  from  Black  Head  or  Wollongong, 
.N.S.Wales. 
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Pachydomus  ovalis  (M'Coy).     PI.  XIV.  fig.  4. 

Sp,  Char.  Transversely  oval,  length  five-sixths  of  the  width,  com- 
pressed, thickness  rather  more  than  two-thirds  of  the  length ; 
beaks  tumid,  nearest  the  anterior  end;  anterior  and  posterior 
ends  oval,  rounded,  the  latter  obscurely  angulated  at  end  of 
hinge-line ;  ventral  margin  regularly  convex ;  surface  marked 
with  thick,  unequal^  cord-like  concentric  strise;  lunette  deep 
ovate ;  ligament  external^  large. 

The  anterior  and  posterior  adductor  impressions  are  large  and 
oval ;  the  impression  of  the  retractor  of  the  foot  very  small,  lunate, 
just  over  the  anterior  adductor ;  pallial  impression  with  a  small 
rounded  sinus  before  joining  the  posterior  adductor.  Distin- 
guished from  the  P.  hmns  (Sow.)  by  the  coarse  concentric  linea- 
tion  of  the  surface.     Length  1  inch  8  lines,  width  2  inches. 

Very  common  in  the  sandstone  of  Wollongong,  N.  S.  Wales. 

Pachydomus  f  pusiUus  (M'Coy).    PI.  XVI.  figs.  1  &  2. 

Sp.  Char.  Small,  ovato-orbicular,  width  sUghtly  exceeding  the 
length,  globose,  thickness  four-fifths  the  length ;  beaks  very 
large,  tumid,  much  incurved  into  the  anterior  cordiform  space, 
which  is  unusually  deep;  anterior  side  short,  rounded;  poste- 
rior end  rounded ;  ventral  margin  very  convex ;  ligament  very 
large,  external ;  muscular  impressions  large,  anterior  deep  oval, 
posterior  impression  shallow,  lunate,  pallial  impression  entire; 
shell  thick,  surface  rough  with  strong  concentric  imbricating 
lines  of  growth. 

This  curious  little  species  resembles  an  Isocardia,  but  from  the 
great  size  of  the  external  ligament,  thick  shell  and  general  habit, 
I  have  placed  it  in  the  present  genus,  but  not  without  doubt,  from 
its  dimmutive  size  and  peculiar  proportions.  Length  10  lines, 
width  11  lines. 

Common  in  the  sandy  schists  of  Wollongong,  N.  S.  Wales. 

Cardinia  (?)  eaiiis  (M^Coy).     PI.  XV.  fig.  1. 

j^.  Char.  Transversely  ovate,  compressed,  cuneiform,  slender, 
twice  as  wide  as  long ;  dorsal  margin  convex ;  beaks  small,  one- 
sixth  of  the  width  from  the  anterior  end ;  posterior  end  at- 
tenuated, obtusely  pointed ;  anterior  side  small,  rounded ;  an- 
terior half  of  the  ventral  margin  convex,  posterior  half  slightly 
concave ;  surface  with  strong  irregular  imbricating  laminae  of 
growth  and  close  intervening  imbricating  strise. 

This  reminds  us  of  the  Unio  {Cardinia)  acuta  (Sow.  sp.)  of  the 
European  coal-fields,  but  is  distinguished  by  its  greater  thickness, 
more  clavate  form  and  arched  dorsal  margin.  The  muscular  and 
pallial  impressions  correspond  with  those  of  the  lias  species  of 
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the  genus  generally,  but  the  dental  impressions  are  obscure. 
Length  1  inch  1  line,  width  2  inches  2  lines. 
I^m  the  sandstone  of  Wollongong,  N.  S.  Wales. 

Notomya  (M'Coy),  new  genus.    (Etym.  voro^^  austere  and  My  a,) 

Gen,  Char,  Shell  transversely  ovate,  equivalve,  inequilateral, 
compressed,  greatest  thickness  behind  the  middle  of  the  shell ; 
gaping  slightly  at  both  ends ;  beaks  small,  compressed ;  car- 
dinal slope  not  distinguished  from  the  sides  of  the  shell ;  shell 
thick,  surface  concentrically  lineated;  ligament  external,  large. 
Cast :  a  wide  shallow  furrow  runs  obliquely  from  the  beak  about 
half-way  towards  the  ventral  margin ;  a  shallow  spoon-shaped 
hollow  extends  from  the  beak  to  the  impression  of  the  poste- 
rior adductor  muscle,  bounded  by  a  low  ridge  on  each  side  in 
each  valve ;  traces  of  a  simple  cardinal  tooth  beneath  the  beak  of 
the  right  valve ;  muscular  impressions  deep ;  anterior  adductor 
large  ovate,  not  attenuated  above ;  posterior  adductor  broadly 
lunate ;  retractor  of  the  foot  small,  oval,  immediately  over  the 
anterior  adductor;  pallial  impression  with  a  small  rounded 
sinus  before  joining  the  posterior  adductor. 

It  is  with  those  MuscheUcalk  Myacites  of  Schlotheim  and 
Bronn,  and  such  like  forms,  of  which  M.  Agassizj  in  his  *  Etudes 
Critiques  sur  les  Mollusques  Fossiles,'  has  composed  his  genus 
Pleuromya,  and  with  those  forming  his  genus  Gresslya,  that 
the  present  fossils  have  the  strongest  affinity.  They  are  how- 
ever perfectly  distinct  from  those  essentially  Jurassic  and  Tri- 
assic  types,  by  the  small  size  of  the  sinus  in  the  pallial  impres- 
sion. In  minor  characters  it  differs  from  the  Gresslyas  in  the 
small  size  of  the  beaks,  and  the  more  compressed  form  of  the  sides 
(the  greatest  thickness  in  Gresslya  being  always  before  the  beaks, 
and  gradually  diminishing  towards  the  posterior  end,  while  the 
greatest  thickness  in  Notomya  is  behind  the  beaks,  depriving  them 
of  the  characteristic  wedge-like  form  of  Gresslya).  The  present 
genus  is  destitute  of  the  cardinal  ridge  in  the  right  valve,  so  re- 
markable in  Gresslya,  having  in  its  place  a  shallow,  attenuated, 
ovate  hollow,  bounded  by  two  obscure  ridges  in  each  valve,  thus 
approaching  Pleuromya,  The  shell  also  is  much  thicker  than  in 
the  above  genera,  and  the  impressions  of  the  muscular  and  pallial 
scars  much  deeper  and  more  strongly  marked  in  consequence ;  the 
impression  of  the  anterior  adductor  is  pear-shaped,  pointed  and 
attenuated  above  in  Gresslya,  but  simply  oival  in  Notomya.  The 
Pleuromya  differ  in  nearly  aU  the  same  points  as  Gresslya  from 
the  present  genus  (except  the  cardinal  ridge)|  and  differ  besides 
in  the  elevation  or  upward  curvature  of  the  eardinal  line  and  the 
convexity  of  the  posterior  two-thirds  of  the  ventral  margin  cor^* 
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responding  with  it^  those  parts  being  oppositely  inclined  in  No^ 
tomya.  The  oblique  mesial  or  post-mesial  furrow  fi'om  the  beak 
in  the  cast  of  Notomya  does  not  exist  in  the  other  two  genera^ 
but  in  Pleuromya  there  exists  a  somewhat  similar  furrow^  but 
different  in  position^  arising  in  front  of  the  beaks,  and  extending 
directly  to  the  ventral  margin  close  to  the  anterior  end.  Cardinia 
(Ag.),  which  somewhat  resembles  the  present  genus,  is  distin- 
guished by  its  entire  palUal  impression  and  dental  characters. 

Notomya  securiformis  (M'Coy).     PI.  XV.  figs.  5  &  5  a. 

Sp.  Char.  Transversely  ovate,  flattened;  length  two -thirds  the 
width,  thickness  rather  less  than  half  the  length ;  beaks  small, 
flattened,  rather  more  than  one-third  the  width  from  the  an- 
terior end;  anterior  end  narrowed,  rounded;  posterior  end 
narrow,  subtruncate,  nearly  square ;  anterior  two-thirds  of  the 
ventral  margin  very  convex,  a  shallow  concavity  in  the  poste- 
rior third;  muscular  impressions  very  large,  anterior  one 
deepest,  ovate,  posterior  one  shallow,  broad,  reniform ;  pallial 
scar  strongly  marked,  parallel  with  the  ventral  margin  as  far 
as  the  anal  angle,  then  a  small  subangular  sinus  before  joining 
the  adductor  impression;  retractor  impression  small,  deep, 
narrow,  oval ;  in  the  cast  the  oblique  furrow  from  the  beak 
towards  the  ventral  sinus  wide,  shallow ;  remains  *of  a  cardinal 
tooth  under  the  beak  of  the  right  valve. 

Length  1  inch  6  lines,  width  2  inches  2  lines,  thickness  11  lines. 
The  figures  of  this  species  display  most  of  the  generic  characters. 
Sandstone  of  Wollongong,  N.  S.  Wales. 

Notomya  clavata  (M'Coy).     PL  XV.  fig.  4. 

Sp.  Char.  Transversely  clavate;  length  two-thirds  the  width, 
evenly  convex,  greatest  thickness  towards  the  posterior  half; 
beaks  very  small,  compressed,  rather  more  than  one-fifth  the 
width  from  the  anterior  end;  anterior  end  very  broad,  evenly 
rounded ;  anterior  third  of  the  ventral  margm  very  convex, 
middle  portion  widely  concave;  posterior  end  narrowed,  ob- 
liquely subtruncate,  rounded;  muscular  impression  shallow, 
anterior  large  ovate,  posterior  broad  lunate ;  retractor  small, 
broad,  oval ;  oblique  longitudinal  furrow  from  the  beak  deep, 
narrow  above,  wioening  nearly  to  the  marginal  concavity;  im- 
pression of  one  simple  cardinal  tooth  beneath  the  beak  of  the 
right  valve ;  the  long  spoon-shaped  hollow  extending  from  the 
beaks  to  the  posterior  muscular  impressions,  and  its  lateral 
bounding  ridges  obscurely  marked. 

Distinguished  from  the  N,  secwriformis  by  its  broadly  rounded 
anterior  side,  smaller  beaks,  thinner  shell,  and  consequently  more 
fieuntly  marked  ridges  and  impressions  on  the  cast,  and  by  the 
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middle  of  the  ventral  margin  being  eoncave  instead  of  very  con- 
vex^ and  the  sides  evenly  convex  instead  of  flattened.  Length 
1  inch  6  lines^  width  2  inches  2  lines.  Common  in  the  sand- 
stone of  Wollongong,  N.  S.  Wales. 

Besides  the  above^  there  is  a  third  species  of  Notomya  equally 
common  in  the  sandstone  of  Loder^s  Creek^  but  of  which  none  of 
the  specimens  were  good  enough  to  figure  or  describe ;  it  has  the 
strong  mesial  obhque  furrow  from  the  beak  of  the  cast^  small 
sinus  in  the  mantle  scar,  and  other  characters  of  the  genus,  but 
differs  from  the  preceding  species  in  its  regular  oval  outline,  &c. 
It  might  be  named  N.  ovalis. 

Pullastra  ?  striato-costata  (M'Coy).     PI.  XIV.  fig.  3. 

Sp.  Char.  Transversely  oblong,  depressed,  nearly  twice  as  wide 
as  long,  dorsal  and  ventral  margins  nearly  paraUel,  anterior  and 
posterior  ends  elliptically  rounded ;  beaks  rather  large,  one- 
third  of  the  width  from  the  anterior  end ;  surface  with  about 
twelve  strong  angular  ridges  parallel  with  the  margin ;  those 
ridges  are  finely  striated  in  the  direction  of  their  length. 

The  striation  parallel  with  the  ridging  distinguishes  this  from 
the  Pullastra  bistriata  (Fortk.)  of  the  Irish  carb.  shale,  and  there 
being  no  flat  space  between  the  angular  ridges,  and  its  less  width 
and  straight  ventral  margin,  distinguish  it  from  the  M,  scalaris 
(Phil.)  of  Devonshire.  Length  2  hues,  width  3|  lines.  Com- 
mon in  the  shale  of  Dunvegan,  N.  S.  Wales. 

Venus  ?  ffregaria  (M'Coy).     PI.  XVI.  fig.  5. 

/^.  Char.  Orbicular,  compressed,  evenly  convex;  beaks  promi- 
nent, slightly  nearer  the  anterior  side;  limette  deep  ovate, 
smooth ;  external  ligament  short,  prominent ;  surface  covered 
with  coarse  rounded  concentric  strise;  margin  crenulated 
within. 

This  pretty  little  species  occurs  gregariously  in  great  numbers 
in  some  spots  in  the  sandstone  of  Wollongong,  N.  S.  Wales,  prin- 
cipally as  hollow  casts,  which  at  first  sight  resemble  impressions 
of  the  Atrypa  decussata.    Length  4  lines. 

{Gasteropoda.) 

Euomphalus  minimus  (M'Coy).     PI.  XVII.  fig.  4. 

Sp.  Char.  Greatest  diameter  one  line ;  spire  depressed,  of  three 
small  whorls;  basal  whorl  deeper  than  the  spire,  rounded, 
mouth  wider  than  long ;  umbilicus  small,  rounded ;  surface 
smooth. 

Common  in  the  shale  of  Dunvegan,  N.  S.  Wales. 

Pleurotomaria  subcancellata  (Mor.). 
In  the  fine  calcareous  sandstone  of  Loder's  Creek,  N.  S.  Wales. 
Ann.  i^  Mag.  N.  Hist.   Fb/.xx.  22 


806        Mr.  F.  M'Coy  on  the  Fossil  Botany  and  Zoology 

Pleurotomaria  Strzdeckiana  (Mor.). 
Common  in  the  fine  calcareous  grits  of  Wollongong^  N.  S. 
Wales. 

Pleurotomaria  Morrisiana  (M'Coy).     PI.  XVII.  fig.  5. 

Sp.  Char.  Acutely  conical^  width  four-fifths  of  the  length ;  volu- 
tions four  or  five^  each  having  a  small  double  keel  below  the 
middle^  and  a  slightly  tumid  margin  to  the  sutures ;  no  umbi- 
licus ;  surface  with  fine  close  unequal  strise  arched  backwards 
from  the  suture  to  the  keel.  Width  4  lines^  length  scarcely 
5  lines. 

As  the  characters  of  this  little  species  seem  to  have  been  already 
recognized  and  slightly  alluded  to  by  my  friend  Mr.  Morris  (in 
Count  Strzelecki's  work),  I  dedicate  it  to  him.  It  is,  as  he  ob- 
serves, something  like  the  P.  conica  (Phil.),  but  smaller  and  more 
elongate. 

Abounds  in  some  parts  of  the  limestone  of  Black  Head,  N.  S. 
Wales,  and  rare  in  the  sandstone  of  Muree,  N.  S.Wales. 

Platyschisma  rotundatum  (Mor.). 

Abundant  in  the  dark  arenaceous  limestone  of  Harper^s  Hill, 
N.  S.  Wales. 

Platyschisma  oculus  (Mor.). 

Common  in  the  arenaceous  limestone  of  Harper^s  Hill. 

{Pteropoda.) 

Theca  hmceolata  (Mor.). 

Abundant  in  the  dark  arenaceous  limestone  of  Black  Head, 
N.  S.  Wales.  I  observe  that,  at  the  longitudinal  furrows,  the  ends 
of  the  transverse  sulci  alternate  with  each  other  as  in  Conularia. 
Those  longitudinal  furrows  are  not  noticed  by  Mr.  Morris  in  his 
description  of  the  genus  and  above-named  species ;  but  they  exist, 
of  the  same  number  as  in  Conularia^  one  coinciding  with  the 
principal  (?  dorsal)  ridge,  two  being  placed  a  little  on  the  (f  pos- 
terior) side  of  the  lateral  angles,  and  one  in  the  middle  of  the  flat 
(?  anterior)  side.  It  is  of  importance  to  notice  those  obscurely 
marked  furrows,  as  bringing  more  clearly  to  view  the  relations 
of  the  genus  Theca  with  Conularia.  The  transverse  sulci  are 
crossed  by  very  minute  longitudinal  strise. 

Conularia  laviyata  (Mor.). 
Common  in  the  fine  gray  micaceous  sandstone  of  Black  Creek, 
N.  S.  Wales,  and  in  the  limestone  of  Harper's  Hill,  N.  S.  Wales. 

Conularia  torta  (M'Coy).     PI.  XVII.  figs.  9  &  10. 

Very  elongate-conic,  diminishing  in  diameter  at  the  rate  of 
one  line  in  two  inches ;  section  oval ;  lateral  longitudinal  chan- 
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nek  only  two  (?)^  placed  with  a  slight  obliquity  to  the  long  axis 
of  the  shelly  giving  it  a  twisted  appearance^  being  placed  at  the 
sides  (or  extremities  of  the  short  axis)  of  the  oval  section  at  the 
base^  and  being  at  the  ends  (or  extremities  of  the  long  axis)  of  the 
oval  section  near  the  small  end ;  sides  very  convex^  without  mesial 
furrow;  transverse  sulci  coarse  (about  fifteen  in  half  an  inch)^ 
continued  uninterruptedly  across  from  one  side-furrow  to  the 
opposite. 

This  extraordinary  fossil  seems  to  differ  from  all  known  Conu- 
laria  in  having  but  two  instead  of  four  longitudinal  furrows  (for 
although  MM.  D'Archiac  and  Vemeuil  give  an  oval  section  of 
their  C.  Brongniartii  showing  but  two  furrows^  I  suppose  this  to 
be  erroneous^  as  it  neither  agrees  with  their  description  nor  larger 
figure) .  This  is  distinctly  seen  in  the  small  fragment  here  figured, 
as  well  as  the  uninterrupted  passage  of  the  transverse  ridges  from 
one  oblique  sulcus  to  that  on  the  opposite  side,  and  the  undivided 
nature  of  the  intermediate  faces.  The  larger  specimen  figured  is 
not  so  perfect,  but  shows  the  slow  rate  of  increase.  The  trans- 
verse sulci  are  about  as  numerous  as  in  the  C  lavigata,  but  that 
species  has  four  unequal,  divided  faces,  and  is,  together  with  all 
the  described  species,  so  different  as  not  to  require  a  particular 
comparison.  The  oblique  or  twisted  direction  of  the  longitudinal 
sulci  above-noticed,  I  find  also  to  exist  in  the  recent  Creseis  spi- 
nifera  of  the  Mediterranean,  so  that  what  would  otherwise  seem 
an  anomalous  character  of  the  present  fossil,  tends  rather  to 
strengthen  the  affinity  between  Conularia  and  the  recent  Ptero- 
poda. 

Not  uncommon  in  the  sandstone  of  Muree,  N.  S.  Wales. 

Conularia  tenuisiriaia  (M'Coy).     PI.  XVII.  figs.  7  &8. 

8p.  Char,  Quadrangular,  pyramidal,  section  rhomboidal,  taper- 
ing at  the  rate  of  two  Imes  in  one  inch ;  sides  unequal,  two  nar- 
row sides  flat  or  slightly  convex,  about  half  the  width  of  the 
two  wide  ones,  which  are  sUghtly  concave ;  a  strong  longitu- 
dinal furrow  down  each  of  the  lateral  angles,  and  a  faintly 
marked  one  in  the  middle  of  each  of  the  broad  faces ;  trans- 
verse striae  very  fine,  twenty-seven  to  twenty-nine  in  the  space 
of  half  an  inch,  passing  uninterruptedly,  with  a  slight  upward 
curve,  across  the  broad  faces,  more  nearly  straight  on  the  two 
narrow  ones. 

This  species  equals  or  even  exceeds  the  Conularia  Gerolstein* 
ensis  in  the  fineness  of  its  transverse  striation,  while  it  is  distin- 
guished from  that  and  all  other  species  with  which  I  am  ac- 
Juainted  by  the  great  disproportion  in  the  width  of  the  sides, 
^ne  specimen,  imperfect  at  both  ends,  measuring  1}  inch  long, 
had  the  long  diameter  at  the  base  9  lines,  the  short  diameter  at 

22* 
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base  4^  lines ;  long  diameter  at  smaller  end  6^  lines^  short  dia- 
meter at  ditto  3  lines. 

Not  uncommon  in  the  sandstone  of  Muree,  N.  S.  Wales. 

{Cephalopoda.) 

Belkrophon  micromphalus  (Mor.). 

Common  in  the  impure  calcareous  beds  of  WoUongong,  N.  S. 
Wales ;  rare  in  the  sandstone  of  Muree^  N.  S.  Wales. 

Bellerophon  interatrialis  (M'Coy).    PI.  XYII.  fig.  6. 

Sp.  Char.  Globose;  keel  obtuse,  rounded;  surface  with  sharp 
spiral  strise,  each  pair  having  two  or  three  finer  lines  between 
them,  and  the  whole  reticulated  by  sharp  transverse  elevated 
strise,  which  form  little  tubercles  at  the  intersections. 

Closelv  allied  to  the  Irish  carboniferous  B.  interlineatui  (Portk.), 
from  which  it  is  known  by  the  strong  reticulation  of  its  8ur£BU». 
Rare  in  the  Dunvegan  shale,  N.  S.  Wales.    Width  4  lines. 

Nautilus, 

A  species  resembling  the  carboniferous  N.  sulcatua,  but  too 
imperfect  for  specific  determination,  occurs  in  the  Dunvegan 
shale,  N.  S.  Wales. 

Conclusion. 

Having  far  exceeded  the  limits  I  had  originally  intended  for 
the  preceding  part  of  this  paper,  I  find  it  only  possible  to  give  a 
brief  outline  of  those  general  topics  on  which  I  intended  to  have 
dwelt.  First,  as  to  what  has  been  already  done  :  geologists  are 
familiar,  from  the  labours  of  M.  de  Strzdecki  and  others,  with 
the  fact  that  there  exists  a  series  of  stratified  deposits,  consisting 
of  siliceous  and  argillaceous  slates,  limestones  and  sandstones, 
stretching  at  irregular  intervals  {h)m  the  Liverpool  range  of 
mountains  in  New  South  Wales  to  the  extremity  of  Van  Diemen's 
Land,  and  forming  detached  masses,  probably  at  one  period  con- 
tinuous ;  those  contain  abundant  fossU  remains  of  animals  refer- 
able to  the  palseozoic  period. 

Above  these  we  have  a  series  of  clays,  shales  and  sandstones, 
with  remains  of  fossil  plants  and  beds  of  coal,  occupying  three 
great  basin-shaped  hollows ;  one  in  the  district  about  the  Hawkes- 
bury  River  in  New  South  Wales,  and  called  the  Newcastle  basin, 
and  the  two  others  in  Van  Diemen's  Land,  called  respectively 
the  South  Esk  and  the  Jerusalem  basins.  The  animal  beds 
containing  the  palseozoic  remains  are  found,  with  one  doubtful 
exception,  to  dip  constantly  under  the  coal-bearing  strata,  at 
every  point  of  observation;  for  the  most  part  at  the  same  angle 
as  that  at  which  the  coal  cr^s  out :  the  exception  alluded  to  is  a 
point  near  Spring  Hill,  Van  Diemen's  Land,  where  masses  of  clay 
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containing  Pachydomus  globosus  seem  to  rest  on  a  sandstone  con- 
taining remains  of  plants^  and  which  is  known  to  belong  to  the 
top  of  the  coal  series :  Count  Strzelecki,  who  made  this  observa- 
tion^ doubts  its  correctness  himself,  and  expressly  states  that  it 
needs  re-examination  to  establish  the  fact  of  those  Pachydomus 
clays  really  existing  in  this  position.  Nevertheless  the  inference 
has  been  drawn  from  this  observation,  that  the  Jerusalem  coal- 
basin  was  much  older  than  that  at  Newcastle,  N.  S.  Wales, 
where  the  sandstones  containing  the  Pachydomiwere  always  seen 
to  dip  distinctly  under  the  coal-measures  :  countenance  was  ap- 
parently given  to  this  supposition  by  the  few  plants  which  were 
collected  from  Jerusalem  coal-field  proving  to  be  all  specifically 
and  some  genericdly  distinct  from  those  known  to  exist  in  the 
Newcastle  basin.  When  to  this  we  add,  that  the  beds  containing 
the  fossil  animal  remains  rest  on  a  siliceous  breccia,  the  age  of 
which  is  unknown,  and  that  the  coal  strata  are  overlaid  by  varie- 
gated sandstone  and  yellow  limestone,  supposed  from  its  few  or- 
ganic remains  to  belong  to  the  pleiocene  period,  we  have  I  beUeve 
stated  all  that  is  known  on  the  geological  relation  of  those 
deposits. 

With  regard  to  their  palaeontology*,  we  have  seven  species  of 
plants  noticed  in  M.  de  Strzelecki's  work  by  Mr.  Morris,  one  of 
which  is  identical  with  a  species  from  the  Indian  coal-field  of 
Burdwan ;  and  the  general  resemblance  to  the  oolitic  plants  of 
Britain  is  noticed,  as  well  as  the  absence  of  the  characteristic 
forms  of  the  older  genuine  coal-fields  of  Europe.  In  the  inferior 
strata  there  are  forty-eight  species  of  animal  remains  noticed, 
one  of  which  is  supposed  to  be  identical  with  a  species  of  the 
British  mountain  lunestone ;  the  remainder  are  all  (except  two 
new  types)  of  palaeozoic  genera ;  but  the  absence  is  remarked  of 
Nautilus f  the  true  Leptarue  and  Orthida,  all  of  which  however  I 
have  now  been  able  to  add. 

In  the  above  notice  I  have  given  seventeen  species  of  fossil 
plants  from  the  Mulubimba  district,  which  is  a  portion  of  the 
great  Newcastle  and  Hawkesbury  basin,  twelve  of  which  are  con- 
sidered new.  Those  plants  belong  to  ten  genera,  two  of  which 
( Vertebraria  and  ZeugophyUites)  are  only  known  here  and  in  the 
supposed  oolitic  coal-fields  of  India :  one  genus  (Gleichenites) 
I  have  provisionally  used  for  the  Pecopteris  odontopteroides  of 
Morris,  from  the  verbal  characters  given  by  Goppert  for  that  genus, 

*  Since  the  above  was  printed,  I  learn  horn  a  letter  of  Mr.  Diana's  that 
he  is  just  putting  to  press  his  account  of  the  paiseontology  of  this  district, 
which,  as  naturalist  to  the  United  States  exploring  expedition,  he  has  re- 
cently investigated  under  more  favourable  circumstances  than  any  of  his 
predecessors ;  we  may  soon  therefore  expect  from  this  accomplished  natu* 
ralist  a  great  addition  to  our  knowledge  on  this  subject. 
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the  species  of  which  are  found  only  in  the  pabeozoic  coal ;  the  plant 
however  agrees  much  better  with  the  species  of  the  Keuper  ge- 
nus Hepiacarpus  than  with  those  of  the  carboniferous  Gleichenites, 
and  if  we  look  rather  to  the  plants  themselves  than  to  the  defi- 
nitions given  of  the  genera^  I  should  certainly  place  it  there :  all 
the  other  genera  (with  the  exception  of  Phyllotheca,  which  is 
confined  to  the  locality)  are  well-known  in  the  oolitic  coal  de- 
posits of  Yorkshire^  and  one  species,  the  Sphenopteris  germana 
(M'Coy)>  is  scarcely  to  be  distinguished  from  the  common  Pecop^ 
teris  Murrayana  (Br.)  of  the  Scarborough  shales.  Several  of 
those  genera  are  common  both  to  the  carboniferous  and  oolitic 
periods,  but  the  most  abundant  and  characteristic  plants  of  the 
Australian  beds  belong  to  a  genus  {Glossopteris)  never  found  in 
the  old  coal-fields,  but  several  species  of  which  are,  on  the  other 
hand,  well-known  in  coal-beds  of  the  oolitic  age  in  various  parts 
of  the  world.  I  am  therefore  strongly  of  opinion,  from  the  evi- 
dence of  more  than  double  the  number  of  species  of  plants  known 
before,  that  the  coal  deposits  of  Australia  should  be  referred  to 
the  oolitic  period;  and  this  opinion  derives  much  additional  weight 
from  the  negative  fact,  that  among  the  large  quantity  of  remains 
of  plants  which  I  have  examined  from  this  district,  not  a  trace 
has  been  observed  of  any  of  the  characteristic  carboniferous  ge- 
nera— not  a  trace  oiLepidodendron  or  any  allied  plant — not  a  trace 
of  SigiUaria,  Favularia,  Stigmaria,  or  even  of  true  CakmUies.  I 
might  further  add,  that  the  list  of  plants  I  have  given  destroys 
any  negative  arguments  formerly  based  on  the  fossil  evidence, 
for  considering  the  Jerusalem  coal-basin  to  be  of  a  different  age 
from  the  Newcastle  one,  as  I  have  detected  the  most  characteristic 
plants  of  the  former  abundantly  in  the  latter  beds,  so  that  the 
fossil  evidence  now  would  go,  with  the  admitted  identity  of  the 
walls  of  the  basins  and  the  general  analogy  of  the  sections,  to 
prove  them  all  of  one  age. 

In  the  underlying  rocks  I  have  been  able  to  determine  83  spe- 
cies of  animal  remains,  of  which  14  are  Zoophyta,  8  Crinoidea, 
4  Crustacea,  25  Brackiopoda,  24  Lameilibranckiata,  6  Gastero- 
poda, 4  Pteropoda  and  3  Cephalopoda  (including  Bellerophon). 
Of  these,  4  genera  and  32  species  are  figured  and  described  as 
new.  Those  83  species  belong  to  39  genera,  all  of  which  (with 
the  exception  of  the  genera  Tribrachyocrinus,  Pachydomus,  Noto- 
mya  and  Eurydesma, — ^new  forms  at  present  only  known  in  Au- 
stralia) are  abundant  in  the  carboniferous  rocks  of  Britain,  many 
of  them  not  being  found  in  any  higher  series,  and  several  of  them 
not  being  known  in  any  older  deposits,  so  that  the  age,  even  if 
we  only  look  to  the  genera  of  the  fossils,  ia  clearly  limited  to  the 
carboniferous  period ;  but  when  we  descend  to  the  critical  exami- 
nation of  species,  we  find  so  extraordinary  and  unexpected  an 
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amount  of  agreement  between  those  beds  and  tbe  similar  shales, 
sandstones  and  impure  limestones  forming  the  base  of  the  car- 
boniferous system  in  Ireland^  that  it  is  impossible  not  to  believe 
them  to  be  nearly  on  the  same  parallel,  and  there  is  equal  diffi- 
culty in  imagining  them  to  be  either  younger  or  older  than 
those  deposits.  Of  those  species  no  less  than  eleven  are  be- 
lieved to  be  positively  identical,  on  the  most  careful  comparison 
of  the  Australian  and  Irish  specimens,  and  nine  more  are  so 
closely  allied  that  it  has  been  found  impossible  to  detect  any 
difference  of  character,  but  which,  either  from  imperfect  preser- 
vation or  want  of  sufficient  specimens  to  display  all  the  characters, 
have  not  been  specifically  identified.  With  such  evidence  as  I 
have  mentioned,  I  do  not  think  it  improbable  that  a  wide  geolo- 
gical interval  occurred  between  the  consolidation  of  the  fossi- 
Uferous  beds  which  underlie  the  coal,  and  the  deposition  of  the 
coal-measures  themselves ;  that  there  is  no  real  connexion  between 
them,  but  that  they  belong  to  widely  different  geological  systems, 
the  former  referable  to  the  base  of  the  carboniferous  system,  the 
latter  to  the  oolitic,  and  neither  showing  the  slightest  tendency 
to  a  confusion  of  type. 

EXPLANATION  OF  PLATES  IX.  to  XVII. 

Plate  IX. 

Fig.  1.  Vertebraria  australis  (Af'Cotf), 

F^,  2.  Otopteris  ovata  {APCoy). 

Fig,  3.  Cyclopteris  angustifolia  {M'Cog), 

Fig,  3  a,  Neuration  of  ditto  magnified. 

Fig,  4.  Sphenopteria  flexuosa  (Af*Cog). 

Fig.  4  a.  Pinnule  of  ditto  magnified  to  show  the  neuration. 

Fig,  5,  Glossopteris  linearis  {M*Coy), 

Fig,  5  a.  Neuration  of  ditto  magnified. 

Fig,  6,  Pecopteris  (?)  tenuifolia  (M^Coy), 

Plate  X. 

F^,  1.  Sphenopteris  hastata  (M*Coy), 
Fig,  1  a.  Pinnule  of  ditto  magnified. 
Fig,  2.  Sphenopteria  fermana  (M*Coy), 
Fig,  2  a.  Pinnule  of  £tto  magnified. 
Fig,  3.  Sphenopteris  plumosa  (M^Coy). 
Fig,  3  a.  Pinnule  of  ditto  magnified. 

Plate  XI. 

Fig.  I.  Inflorescence  of  Pbyllotheca. 

Fig.  2.  Pbyllotheca  ramoaa  (M^Coy), 

Fig,  3.  Decorticated  stem  with  scar  of  branch. 

Figs.  4  &5.  Pbyllotheca  Hookeri  (M'Coy), 

Fig.  6.  Magnified  part  of  leaf  of  ditto  to  show  the  midrib. 

Fig.  7.  Sterna  of  ditto,  without  their  sheath,  to  show  their  sulcation. 

Fig.  8.  Cladocbonua  tenuicollia  (Af^Coy).    Lower  figure  magnified. 

Fig.  9.  Strombodes,  (?)  australis  {lif'Coy). 
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Plate  XII. 

Fig.  1  a.  Brachymetopui  Stneleckii  (APCoif)  :  head  natural  ilaa  and  mag- 
nified. 
Fig.  1  b.  Ditto,  pygidium  natural  size  and  magnified. 
Fig.2a^b.  Tribrachyocrinus  Clarkii  {M'Coy). 
Fig,  2  e,  Flatei  of  ditto  expanded. 

Plate  XIII. 

Fig.  1.  Orbicula  afiinit  {M'Coy). 

Fig.  2.  ProducU  undulata  (M'Cog). 

Fig.  3.  Orthis  spinigera  (M'Cog). 

Fig.  4.  Orthis  australia  (A£*Cog). 

Fig.  4  a.  Ditto,  internal  cast 

Fig».  5  Ac  6.  Spirifera  (Brachythyris)  o?iformia  (M'Cog). 

Fig.  7.  Spirifera  Uu  (M'Cog), 

Fig.  8.  Atrypa  Jukeiii  (M'Coy). 

Figs.  9  Ac  9  a.  Atrypa  biundata  (ilf'Coy). 

Plate  XIV. 

Fig.  1.  Inoceramos  Mitchellii  (M'Coy). 
Fig.  2.  Pecten  ptychotie  (M'Cog). 
Fig.  3.  Pullastra  (?)  striato-coaUta  (M*Cog). 
/y*  4*  Pachydomui  ovalit  (M*Cog). 
Fig,  5.  Pachydomus  sacculua  {M*Cog). 

Plate  XV. 

/^.  I.  Cardinia  (?)  ezilia  {M'Cog). 

Fig*.  2  &  3.  Modiola  crassiuima  (AfCog). 

Fig.  4.  Notomva  davata  {M'Coy). 

Figs.  6  8e5a.  Notomya  lecuriformia  {JlPCog). 

Plate  XVI. 

Fig.  1.  Pachydomui  (?)  putillua  {M^Cog)  i  internal  cast. 

FijSf.  2.  Ditto,  surface. 

Fig.  3.  Pachydomus  gigas  (M'Cog). 

Fig.  4.  Pleurorhynchus  australis  (Af^Coy). 

Fig.  5.  Venus  (?)  gregaria  (JIf' Coy). 

Plate  XVII. 

Fig.  1.  Pecten  subquinquelineatus  (APCoy). 

Fig.  2.  Spirifera  (Brachythyris)  duodecimcostata,  dorsal  valve. 

Fig.  3.  Ditto,  ventral  viuve. 

F^g.  4.  Euomphalus  minimus  iM'Cau). 

Fig.  5.  Pleurotomaria  Morrisiana  (Af*Coy). 

fi^.  6.  Bellerophon  interstrialis  (M*Coy). 

Fig.  7.  Conularia  tenuistriata  (M*C<nf). 

Fig.  8.  Ditto. 

Figs.  9  &  10.  Conularia  torta  {M^Coy). 

[We  have  to  acknowledge  the  kindness  of  the  Rev.  Prof.  Sedgwick  in 
contributing  liberally  to  the  cost  of  the  lar^e  number  of  Plates  reauired  for 
the  illustration  of  Mr.  M'C^y's  paper;  as  it  is  from  the  aid  whicii  he  has 
thus  afforded  us  that  we  have  been  enabled  to  present  our  readers  with  so 
valuable  a  contribution  to  our  knowledge  of  a  highly  interesting  and  import- 
ant subject — £i).] 
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XXIX. — Critical  Remarks  upon  Mr.  J.  E.  Gray^s  published  Cata- 
logue of  the  specimens  of  Mammalia  and  Birds  presented  by 
B.  H.  Hodgson,  Esq.,  to  the  British  Museum*  By  Ed.  Blyth, 
Curator  to  the  Museum  of  the  Asiatic  Society,  Calcutta,  &c. 

Bt  the  politeness  of  Mr.  J.  E.  Gray,  I  have  just  heen  fisiyoured  with  a 
copy  of  his  published  Catalogue  of  Mr.  Hodgson's  specimens  pre- 
sented to  the  British  Museum ;  and  as  I  have  sundry  emendations  of 
nomenclature  and  corrections  of  synonyms  to  offer  relative  to  the 
species  enumerated  in  that  Catalogue,  I  shall  proceed  to  do  so  without 
delay,  in  hope  of  checking  the  diffusion  of  error  so  far  as  my  present 
information  suffices  for  the  purpose. 

Page  1.  Presbytis  scMstaceus,  Hodgson:  erroneously  referred  to 
Pr,  enteUus  of  Bengal ;  and  all  the  synonyms  incorrect,  except  the 
MS.  synonyms  of  Mr.  Hodgson.  Pr.  hypoleucos,  nobis  (noticed  as 
a  variety  of  Pr.  Johnii  by  Mr.  Martin,  and  since  named  Dussumieri 
by  M.  Schinz),  is  a  conspicuously  different  species  peculiar  to  Mala- 
bar and  Travaacore ;  and  the  Pr.  anchises,  Elliot,  quoted  with  a  mark 
of  doubt,  is  more  nearly  allied  to  the  Himalayan  Lungoor  (judging 
from  several  elaborate  descriptions  of  the  latter  which  I  have  re- 
ceived) than  is  Pr.  hypoleucos,  but  is  doubtless  also  quite  distinct, 
as  is  likewise  Pr.  priamus  of  the  Coromandel  coast  and  Ceylon  *. 
Gentlemen  in  Europe,  who  derive  their  knowledge  of  exotic  species 
chiefly  or  solely  ^m  a  few  museum  specimens,  may  be  pardoned  for 
such  occasional  mal-identifications ;  which  cultivators  of  zoology  who 
study  the  species  in  their  indigenous  abodes,  as  I  have  the  Pr.  en- 
tellus,^~oi  which  I  have  repeatedly  seen  troops  of  many  dozens  as 
tame  as  domestic  animals,  and  permitting  of  the  closest  observation 
and  examination  short  of  actually  handling  them, — could  scarcely 
fall  into.     The  true  Pr.  entellus  I  have  never  observed  to  vary. 

P.  2.  Macacus  assamensis,  M'Clelland  and  Horsfield,  P.  Z.  S.  1839, 
p.  148,  if  identical  with  M.  pelops,  Hodgson,  as  might  easily  be 
ascertained  by  reference  to  the  India-house  specimen  of  the  former, 
would  of  course  bear  the  name  by  which  it  was  first  described. 

P.  6.  To  the  well-known  small  Cat  termed  Leopardus  Elliott  by 
Mr.  Gh^y,  must  be  referred,  as  an  occasional  variety  merely,  the 
Felts  Charltoni,  Gray,  Ann.  &  Mag.  Nat.  Hist.  1846,  p.  211.  This 
variety  has  been  received  by  the  Asiatic  Society  from  Assam ;  and 
intermediate  specimens  occur  which  prove  the  specifical  identity 
here  asserted  beyond  all  question. 

P.  7.  The  Tibetan  Lynx  does  not  appear  to  me  to  be  identical  with 
the  species  to  which  Mr.  Gray  refers  it.  I  have  examined  several 
specimens. 

P.  11.  Cants  lupus,  apud  Elliot,  is  strangely  enough  given  as  a 
dubious  synonym  of  C.  aureus.  A  naturalist  and  sportsman  of  Mr. 
Elliot's  experience  and  discernment  would  about  as  soon  mistake  a 

*  Mr.  Jerdon  informs  me  that  both  Pr.  priamiu  and  Pr.  hypoleucos  are 
common  in  the  vicinity  of  Tellicheny,  on  the  Malabar  coast,  wnere  he  now 
resides. 
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jackal  for  a  wolf  a8  Mr.  Gray  would  mistake  a  leopard  for  a  royal 
tiger  ! — Cania  corsac,  Blyth,  is  quoted  as  a  synonym  of  Vulpes  hen" 
galensis,  I  merely  followed  Mr.  Ogilby  in  so  referring  it.  Vide 
'  Mammalogy  of  the  Himalaya '  in  Royle's  '  Botany/  &c. 

P.  15.  HelarctoM  malayanus  (verus),  if  it  does  not  occur  in  the 
Nepal  Terai,  assuredly  does  in  Assam,  Arracan,  the  Tenasserim  pro- 
vinces and  Malayan  peninsula.  I  have  had  two  living  specimens 
from  Assam  ;  and  have  likewise  seen  the  Ursua  /i^^^omw  (erroneously 
so  named)  alive. 

P.  16.  Sorex pygnutus,  Hodgson.  Is  not  this  S.  Perrotettii,  Guerin  ? 
It  occurs  in  the  Neilgherries  as  well  as  in  the  Himalaya,  and  has  even 
been  obtained  in  a  cellar  in  Madras. 

P.  20.  Leptis  orientalis.  Brown,  1836,  surely  takes  precedence  of 
L,  macrotis,  Hodgson,  1840 ;  but  the  species  was  rightly  referred  by 
Mr.  Ogilby  to  L,  rufocaudatus.  Is.  GeoflFroy. 

P.  22.  Pteromya  nobilis.  Gray,  v.  chrysothrix,  Hodgson,  is  merely 
an  occasional  variety  of  Pt,  nobilis. 

Sciurus  macruroides,  Hodgson  (1841,  not  described)  is  described 
by  M'Clelland  as  So.  giganteus  in  Proc.  Zool.  Soc.  1839,  p.  151,  so 
that  if  really  different  from  Sc,  bicolor  (verus),  which  I  doubt  exceed- 
ingly, the  latter  name  should  have  the  preference,  only  that  Raffles 
had  long  previously  bestowed  the  name  affinis  on  a  pale  variety  of  the 
same  species  since  termed  Sc,  aureiventris  by  Is.  Geofiroy.    Should  it 
not  therefore  (t.  e.  the  dark  or  ordinarily  coloured  variety)  in  this 
case  rank  as  Sc.  affinis  ?  albeit  Raffles  alludes  evidently  to  this  dark 
race  by  the  name  Sc,  maximus  of  Schreber.     With  regard  to  the 
name  bicolor,  it  is  certain  that  Sparrman  founded  it  upon  a  Javan 
specimen ;  and  the  question  therefore  turns  upon  the  fact  whether 
the  dark  Malacca  race  inhabits  Java  ?  Scbinz  correctly  describes  the 
latter,  and  gives  Java,  Sumatra  and  Borneo  as  the  habitats ;  but 
Mr.  Gray,  assuming  (it  would  seem)  the  contrary,  refers  bicolor  to 
javensis,  Schreber,  and  adopts  macruroides,  Hodgson,  for  the  common 
dark  race  abundant  from  the  S.  E.  Himalaya  and  Assam,  southward 
to  the  Straits  of  Malacca  at  least,  if  not  further.   These  great  Squir- 
rels are  extremely  puzzling,  more  especially  in  the  Malay  countries. 
On  the  continent  I  know  three  well-marked  races,  viz.  the  dark  one 
already  noticed  with  its  pale  Malayan  variety,  the  purpureus  of  the 
Indian  peninsula,  and  macrourus  (verus)  of  Travancore  and  Ceylon, 
of  which  last  I  am  now  publishing  a  coloured  figure. 

P.  29.  Ovis  burrhel,  Blyth,  is  now  acknowledged  by  Mr.  Hodgson 
to  be  distinct  from  O.  nakoor.  And  I  consider  O.  ammonoides,  Hodg- 
son, to  be  identical  with  O.  ammon,  Pallas  :  if  distinct,  it  should  b^ 
the  name  O.  Hodgsonii,  nobis.  0.  Vignei,  nobis,  placed  as  a  syno- 
nym of  O.  ammonoides  by  Mr.  Gray,  is  a  widely  different  species, 
appertaining  to  quite  a  different  section  of  the  group  of  Wild  Sheep. 
Mr.  Gray  might  as  well  identify  Cervus  dama  with  C.  hippelaphus  ! 

P.  32.  The  Bara  Sing* ha  of  India  (or  "twelve-antlered"  Stag)  is 
the  Cervus  Duvaucelei,  not  C.  Wallichii,  which  has  but  a  dubious 
claim  to  be  regarded  as  an  Indian  animal,  though  I  suspect  that  to 
it  must  be  referred  the  great  truly  elaphine  Stag  of  Kashmir. 
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P.  34.  I  do  not  agree  with  Mr.  Ghray  in  identifying  Cervus  Art- 
stotelis  (the  Jerrow  of  the  Himalaya)  with  C.  hippelaphus  (the  Sambur 
or  Saumer  of  Bengal,  the  Indian  peninsula,  Arracan,  TenaBserim, 
&c.). 

In  conclusion  of  the  Mammalia,  I  am  glad  to  observe  that  Mr.  Gray, 
now  that  he  has  specimens  to  form  a  legitimate  opinion  upon,  recog- 
nises (as  a  matter  of  course)  the  distinctness  of  the  Gaour  and  Gkiyal, 
Bos  gaurus  and  B,  frontalis,  which,  in  his  Catalogue  of  the  speci- 
mens of  Mammalia  in  the  British  Museum,  he  united  as  one  and  the 
same  animal :  just  as  he  still  "  lumps  together  "  the  Tarious  Indian 
Monkeys  of  the  type  of  Presbytis  entellus,  in  opposition  to  the  opi- 
nion of  myself  and  scientific  co> labourers  in  this  country,  who  assu- 
redly possess  much  better  data  to  judge  from. 

P.  36.  Gypaetos  hemachalamts  (nee  hemalaymius)iB  a  name  bestowed 
by  Capt.  Hutton,  not  by  Mr.  Pearson. 

P.  38.  Gyps  tenuirostris,  v.  tenuiceps,  Hodgson,  is  Vultur  intUcus 
of  Scopoli  and  Latham,  nee  Temminck. 

P.  41.  Falco  caligatus.  Raffles,  v.  Spizaetus  alboniger,  nobis,  from 
Malacca,  is  quite  distinct  from  NisaStus  paUiduSy  Hodgson,  which  I 
presume  to  be  the  Falco  cirratus,  auctorum.  Morphnus  hastatus. 
Lesson,  is  an  aberrant  species  of  true  Aquila,  Very  different  species 
were  also  sent  by  Mr.  Hodgson  to  the  Asiatic  Society  as  his  iSp.  nt- 
palensis  and  Sp.  ptilcker. 

P.  42.  Circaetus  tmdulatus  is  the  Falco  cheela  of  Latham,  which 
specific  name  claims  the  priority. — IctindStus,  Jerdon  (nee  Kaup), 
must  stand  as  the  divisional  appellation  of  Falco  nudaiensis,  Rein- 
wardt. 

P.  45.  7Yjinifiicu/i»  interstinctus  (M'Clelland  and  Horsfield).  An 
exceedingly  doubtful  species,  from  all  that  I  have  seen  (at  least  of 
specimens  so  designated),  as  distinct  from  the  common  British 
Kestrel. — lerax  eutolmus,  Hodgson,  can  scarcely  be  referred  safely 
to  F.  bengalensis,  Brisson. 

P.  46.  The  common  Indian  Kite,  in  the  opinion  of  Mr.  H.  E. 
Strickland,  is  ilf.  ater  (verus),  as  distinct  from  M.  parasiticus  of 
Africa.  Mr.  Goidd's  Australian  M,  qffinis  does  not  appear  to  differ 
in  any  respect. 

P.  51.  With  abundance  of  specimens  of  both  before  me,  I  consi- 
der Ephialtes  lettia  (Hodgson)  of  the  Himalaya,  Assam,  Sylhet  and 
Arracan  to  be  quite  distinct  from  Bph.  lempiji  of  the  Malay  countries, 
Ceylon  and  Mcdabar. 

P.  53.  The  name  for  Caprimulgus  nipalensis,  Hodgson,  will  be  C. 
albonotatus,  Tickell. 

P.  54.  Hirundo  rustica  (vera).  Several  Nepalese  specimens  of 
this  bird  were  presented  by  Mr.  Hodgson  to  the  Asiatic  Society  ex- 
actly according  with  specimens  from  England ;  and  I  recently  ob- 
tained one  in  the  vicinity  of  Midnapore  flying  with  H,  daurica  and 
H,  gutturalis,  Scopoli.  The  latter  name  holds  precedence  of  H,  ja- 
vanica,  Sparrman,  for  the  common  Indian  species  termed  H.  jewan 
by  Sykes ;  and  H.  panayana.  Lath.,  is  another  synonym. 

P.  55.  Mr.  Gray  is  right  (in  his  Appendix)  in  referring  H,  subsoc^ 
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cata  and  //.  minuta,  Hodgson,  to  the  common  little  Indian  Bank 
Martin,  H,  sinensis,  badly  figured  in  Hardwicke's  '  IlluBtrations ; '  H. 
brevicaudata,  M*Clelland  and  Horsfield.  refers  to  the  same. 

P.  56.  Halcyon  amauropterus  (Pearson)  is  not,  as  stated  in  the 
Appendix,  the  H.  capensis,  apud  Jerdon.  The  former  is  very  rare  in 
the  Indian  peninsula,  but  far  from  being  so  in  the  vicinity  of  Cal- 
cutta, and  along  the  eastern  coast  of  the  bay  of  Bengal,  in  Arracan 
and  the  Tenasserim  provinces  it  is  extremely  common.  The  latter 
appears  to  be  abundant  throughout  India,  and  will  now  stand  aa 
H.  gurial,  Pearson,  v.  brunnicepSf  Jerdon,  as  distinguished  from  the 
nearly*aUied  H.  leucocephalus  (Gm.,  very  badly  so  named)  of  the 
Malay  countries.  The  voice  of  H.  amauropterus  is  extremely  harsh, 
and  remarkably  unlike  that  of  H.  gurial. 

P.  57.  H.  smymensis  (L.).  Mr.  Gray  unites  with  this  the  H,  gu- 
laris,  Kuhl,  v.  smymensis,  var.  albogularis,  nobis,  which  is  peculiar 
to  eastern  Malasia.  He  also  identifies  Ceryle  varia,  Strickland,  with 
C.  rudis.  Both  the  Indian  species  referred  to  are  extremely  common, 
and  never  vary  so  as  to  exhibit  the  distinguishing  characters  of  their 
respective  near  affines,  which  I  therefore  quite  agree  with  Mr.  Strick- 
land in  separating. — A.  meninting,  Horsfield,  vel  asiatica,  Swainson, 
is  a  distinct  species  from  A,  bengalensis.  Both  occur  in  the  Malayan 
peninsula,  but  the  latter  is  there  comparatively  rare. 

P.  58.  Merops  torquatus,  and  the  Merops  referred  doubtfully  to 
M.  viridis.  1  have  no  doubt  whatever  that  what  Mr.  Gray  says,  in 
in  the  Appendix,  of  these  being  mere  varieties  of  M.  viridis,  is  cor- 
rect. Specimens  of  this  bird,  from  Arracan,  are  remarkable  for  the 
great  development  of  the  rufous  hue  on  the  crown  and  nape ;  and 
there  is  one  in  the  museum  of  the  Asiatic  Society  (locality  unknown) 
equally  remarkable  for  the  bright  verditer-blue  of  the  diroat,  more 
especially  on  its  sides :  but  to  regard  these  as  separate  species  seems 
to  me  to  be  altogether  unwarrantable ;  that  last  noticed  accords  with 
the  description  of  Af .  torquatus, 

P.  59.  Nectarinia  saturata  (Hodgson),  and  also  N.  assamensis, 
M'Clelland  and  Horsfield,  claim  precedence  of  N,  Hodgsoni,  Jardine ; 
and  I  consider  (with  Mr.  Jerdon)  N.  mahrattensis,  Sykes,  to  be  Cer- 
thia  asiatica,  auct. 

P.  60.  Specimens  which  I  have  examined,  marked  Mysanthe  inor^ 
nata  by  Mr.  Hodgson,  are  of  the  species  termed  Nectarinia  minima 
by  Capt.  Tickell,  and  Certhia  erythrorhynchos.  Lath.,  which  latter 
name  is  founded  on  error,  or  at  least  can  only  be  applied  to  the  nest- 
ling, so  that  I  now  designate  this  bird  Dicaum  mifiimum  (Tickell). 
The  species  occurs  throughout  India,  even  in  Ceylon,  where  it  would 
appear  to  be  very  common.     It  also  inhabits  Arracan. 

P.  61.  Chloropsis  casmarhynchos,  Tickell  (a  misprint  for  gam- 
psorhynchos,  Jardine  and  Selby),  refers  to  Phyllomis  Jerdoni^  nobis. 
^-Certhia  himalayana.  Vigors,  is  assuredly  assigned  incorrectly  to  C. 
spilonota,  Franklin*. — Sitta  cinnamoventris,  nobis,  is  probably  S.  At- 
nudayana,  Jardine  and  Selby. 

*  I  now  see  that  Mr.  Gray  has  verified  C0rlhia  tpUonota  from  a  specimen 
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P.  62.  Testa  eoncolor  is  a  mere  rariety  of  Pnoepyga  squamata 
(Gould),  V.  albiventer  et  rufiventer,  Hodgson.  Pno^ga  pusilla, 
Hodgson,  is  I  think  distinct. — Troglodytes  suhhimalayanus  is  de- 
scribed as  TV*.  nipaUnsis,  Hodgson,  in  J.  A.  S.  B.  xiv.  589. 

P.  63.  Orthotomus  edela,  Temm.,  ▼.  Edela  ruficeps.  Lesson,  is  di- 
stinct from  O.  longicauda  y.  Bennettii,  &c.,  which  together  with  O. 
edela  and  O.  cineraceus,  nobis,  occurs  at  Malacca.  O.  septum,  Hors- 
field,  is  distinct  again. 

P.  64.  Acrocephaltts  arundinacetts  of  India  will  stand  as  Acr.  brun- 
nescens  ( Jerdon),  being  distinct  from  the  large  European  species. 

Salicaria  affinis,  Hodgson,  is  described  as  Dumeticola  thoracica  in 
J.  A.  S.  B.  xiv.  583 ;  also  TVibura  luteoventris,  Horomis  ftaviventris, 
H,  fortipes,  Horeites  brumti/rons,  H,  pollicaris  and  H.  schistilata 
(which  I  could  not  distmguish  from  H.  brunni/rons)  under  Mr.  Hodg- 
son's name  Nivicola  schistilata, 

P.  65.  "  Phylhpneuste  affinis,  Hodgson,  Gray,  Zool.  Misc.  1844  ; 
Phylloscopus  Itigubris,  Jerdon ;  Ph.  qffinis,  Blyth."  I  presume  this 
to  mean  Ph.  lugubris,  nobis  (nee  Jerdon),  J.  A.  S.  B.  xii.  968  (1843). 
Ph.  affinis  is  the  Sylvia  indica,  Jerdon,  referred  to  Motacilla  affinis, 
I'ickell,  J.  A.  S.  B.  ii.  576  (lSS3).—Phyllopnettste  xanthoschistos, 
Hodgson,  is  Ph.  schisticeps,  J.  A.  S.  B.  xiv.  592  :  nearly  allied  to 
which  is  Abromis  poliogeuys,  nobis. — Ph.  tnagnirostris,  nobis  (the 
Ph.  trochilvs  ?  Hodg.),  I  take  to  be  Sylvia  javanica  of  Horsfield.  It 
is  commoner  on  the  eastern  side  of  the  bay  of  Bengal. 

P.  66.  Phylloscopus  nitidtts,  nobis.  Ph.  reguloides,  nobis,  and  Ph. 
modestus  (Gould),  nobis — vide  Mr.  Gray's  Appendix — are  three  con- 
spicuously distinct  species,  of  which  PA.  reguloides  must  now  stand 
as  Ph.  trochiloides  (Sundevall).  Ph.  flaveolus,  Blyth,  is  no  published 
synonym  of  mine. — Neomis  flavolivacea  is  described  in  J.  A.  S.  B. 
xiv.  590.  It  is  not  the  Syltna  indica,  Jerdon,  which  is  Phylloscopus 
effinis  (Tickell). 

P.  67.  Abromis  schisticeps,  Hodgson,  is  identical  with  Motacilla 
cantator,  Tickell,  J.  A.  S.  B.  ii.  576.  I  have  once  obtained  it  near 
Calcutta. — N.B.  Add  Acanthiza  arrogans,  Sundevall,  to  the  syno- 
nyms of  Cttlicipeta  Burkii  (Burton). 

Copsychus  mindanensis  (Gm.),  v.  Lanius  mMtsictts,  Raffles,  and  Gryl^ 
Uvora  magnirostra,  Sw.,  though  very  closely  allied,  seems  distinct 
from  Copsychus  saularis  of  India*. 

procured  by  Hodgson  from  Behar,  and  made  it  into  a  new  genus,  Salpomis, 
and  with  this  he  has  been  describing  a  Caulodromut  Gracei  (Ann.  Mag.  Nat. 
Hist.,  May  18(7),  which  is  my  Rimator  malacoptilus,  J.  A.  S.  B.,  February 
1847;  founded  on  the  identical  specimen  described  by  Mr.  Gray,  which  was 
lent  me  for  the  purpose  of  beins;  described  by  Mr.  Grace,  and  was  so  labelled 
by  me  when  I  returned  it  to  him.  1  labelled  the  whole  of  Mr.  Grace's 
collection  for  him,  with  a  view  to  prevent  doubk$  emplois.  I  have  now 
three  distinct  and  well-marked  Himalayan  species  of  true  Certhia,  viz. 
C.  Mmalayana,  Vigors,  vel  asiatica,  Swainson,  with  a  very  distinctly-banded 
tail,  from  the  Deyra  Doon ;  C.  nipatefuu,  Hodgson,  from  Nepal ;  and  C 
dueotoTf  nobis,  common  about  Daijeeling.  That  of  Gray's  list  will  doubt- 
less be  C.  nipaUtuU. 

*  In  a  letter  recently  received  from  Dr.  Horsfield,  that  gentleman 
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P.  69.  Is  not  Muscisyhia  leucura  a  true  Notodela  of  Lesson  ? — Ne- 
mura  (laniMa,  nobis)  fiavolieacea  is  quite  distinct  from  N,  rmfilaius, 
of  which  cyanura  is  the  female. 

P.  70.  Calliope  ?  cruralis,  nobb,  is  a  typical  Brachypteryx.^^Tham- 
nohiajulicata  of  S.  India  and  Ceylon  is  distinct  from  Th.  cambaiensis 
(Lath.),  of  which  Saxicoloides  erythmrus.  Lesson,  is  the  female. — 
Bradypterus  phmUcuroides  is  described  as  Sylvama  phmnicuroides  in 
J.A.  S.  B.  xvi.  136. 

P,  71.  Saxicola  rubicola.  Is  not  this  Pratincola  indica,  nobis,  J. 
A.  S.  B.  xvi.  129  ? — Accentor  variegatus,  Blyth  (to  which  I  formerly 
put  the  name  htmalayanus  with  a  query,  being  doubtful  whether  an 
Accentor  had  not  been  thus  described),  is  distinct  from  A.  nipalensis, 
Hodgson :  but  Mr.  Hodgson's  specimen  labelled  immaculatus,  which 
he  sent  to  the  Asiatic  Society,  was  merely  A.  nipalensis  with  abraded 
plumage. 

P.  72.  Poms  nipalensis,  Hodgson,  as  forwarded  by  that  gentle- 
man to  the  Asiatic  Society,  is  identical  with  P.  cinereus,  VieOlot,  ▼. 
atriceps,  Horsfield :  specimens  from  the  Himalaya,  Central  and  South- 
em  India,  Ceylon  and  Java,  being  absolutely  alike. 

P.  73.  I  have  little  doubt  that  Parus  seriophrys  (an  sericophrys  ?), 
Hodgson,  is  the  Sylvipants  modestus.  Burton,  and  I  think  fairly  sepa- 
rable from  Ponw. — Sutkora  nipalensis  and  S*/ulvi/rons  will,  I  suspect, 
prove  to  have  been  rightly  disting^hed  by  Mr.  Hodgson,  judging 
from  specimens  before  me. 

P.  74.  The  name  Ijmlus,  Hodgson,  I  now  adopt  for  /.  flaoicollis 
and  /.  (olim  Siua)  occipitalis,  nobis,  J.  A.  S.  B.  xiii.  937  ;  for  these 
two  species  are  too  nearly  allied  to  be  ranged  otherwise  than  together, 
while  the  bill  of  /.  occipitaUs  quite  precludes  its  being  referred  to 
Yuhina, — Y,  nigrimentum  is  also  described  in  J.  A.  S.  B.  xiv.  562. 

P.  77.  Anthus  striolatus,  Blyth,  is  placed  as  a  synonym  of  ^.  r«- 
fescens  ;  the  said  A.  striolatus  not  having  been  yet  described  by  me, 
neither  has  it  been  forwarded  by  me  to  Europe  :  Mr.  Jerdon  barely 
mentions  the  name  in  one  of  his  catalogues ;  and  he  is  the  only  per- 
son, I  believe,  besides  myself,  who  can  know  to  what  the  MS.  name 
striolatus  refers.  But  even  if  correctly  assigned,  I  think  it  necessary 
to  protest  against  any  unpublished  names  of  my  coining  being  thus 
cited  to  swell  the  list  of  empty  synonyms* ! — The  species  sent  by 
Mr.  Hodgson  to  the  Asiatic  Society  as  his  .il.  hortulanus  was  the 
common  Indian  variety  (?)  of  A,  arboreus. 

P.  79.  " Petrocossyphus pandoo I*  quaere  P.  a^ffi9, nobis ? 

P.  80.  Oreocincla  micropus,  Hodgson,  is  the  female  of  Merula 
Wardii  (Jerdon). 

P.  81.  Merula  pmcUoptera  (Vig.)  is  the  Lanius  boulboul  of  Latham. 

P.  84.  J^ochalopteron  ?  setifer,  Hodgson.  Is  not  this  Cinclosoma 
lineatmn.  Vigors  ? — ActinoduraEgertoni,  apud  nos,  is  placed  as  a  syn- 

markt,  <'  llie  Coptychm  amcmu*  described  by  me  is  commonly  given  as  a 
synonym  of  C.  iaularu,  but  is  decidedly  distinct.  It  has  always  a  black  ab- 
domen in  maturity.'' 

*  Except  that  the  tarsi  of  A.  ttriolatui  measure  full  an  inch,  this  species 
seems  to  agree  with  Mr.  Oray's  description  of  A,  pelvput,  Hodgson. 
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onym  of  Ixops  nipaleneU,  Hodgson.  I  hare  no  recollection  of  having 
ever  made  this  mal-identification,  much  less  committed  it  to  print. 

P.  85.  Mixomie  chloris,  Hodgson,  is  not  satisfactorily  referable  to 
M.  pilaris  (Horsf.),  although  undoubtedly  very  nearly  allied. — Erpor* 
nis  santhochlora  (it  should  be  xantholeuca)  is  decidedly  not  a  T^malia, 
nor  are  its  ajfinities  easy  of  determination.  The  range  of  this  bird 
extends  to  Arracan  and  Malacca. — Timalia  ?  mpalensis  (v.  leucotis) 
and  T.  }  pellotis.    Are  not  these  identical  ? 

P.  86.  Chrysomma  hypoleucas  (Franklin),  J.  A.  S.  B.  ziv.  602,  v. 
Pyeioris  apud  Hodgson,  Proc.  Zool.  Soc.  1845,  p..  24.  This  bird  is 
the  Parus  sinensis.  Lath. ;  also  Gotah  Finch  and  Emberisa  calf  at,  var. 
A,  of  Latham.  It  should  therefore  bear  the  specific  name  sinensis^  if 
really  an  inhabitant  of  China. — Malacocercus  griseus  (Gm.),  peculiar 
to  the  south  of  India,  is  a  distinct  species  from  M.  terricolor,  Hodg- 
son, the  *'  Brown  Indian  Thrush  "  of  Edwards,  on  which  is  founded 
Merula  bengalensis  of  Brisson,  which  specific  name  must  be  retained. 
— Malacocercus  geochrous,  Hodgson,  is  identical  with  M,Earlei,  nobis. 
'-'[ora  typhia  (L.),  /.  zeyhnica  (Lath.),  and  /.  seapularis,  Horsfield, 
are  three  distinct  species.  /.  typhia,  one  of  the  commonest  birds  of 
Bengal,  is  alike  at  all  seasons  of  the  year. 

P.  87.  Oriolus  Hodgsoni,  Sw.  All  the  Black-headed  Orioles  which 
I  have  seen  from  Nepal  were  referable  to  the  common  O.  melanoce^ 
phtdus. 

P.  88.  Hypsipetes  M'Clellandii,  Horsf.,  is  identical  with,  and  the 
name  takes  precedence  of,  H.  viridis,  Hodgson. 

P.  89.  "  Hamatomis  cafer**  This  is  Pycnonotus  bengalensis,  nobis ; 
but  why  it  should  be  called  the  "  White  Hsematomis  "  requires  ex- 
planation, it  being  the  blackest  species  of  the  genus  known  to  me 
(whence  atratus  would  have  been  a  better  name  for  it).  A  case  of 
iucus  a  non  lucendo ! — "  Hamatomis  striata  "  is  ikeAlcurus  (nee  Al- 
ccpus*)  nipalensis,  Hodg.,  v.  A.  striatus,  nobis. 

P.  90.  Instead  of  "  Hemtpus  flavula,"  read  Hemixos  flavala  (/a* 
vala,  i.  e.  chrysopterus),  Hodgson.  Hemipus,  Hodgson,  is  a  genus  of 
Flycatchers  (vide  p.  93  of  Mr.  Ghray's  Catalogue). — Muscicapa  acor- 
mus,  Hodgson  (a  Muscicapula  apud  nos),  is  quite  distinct  from  M. 
poonensis,  Sykes  (apud  Jerdon),  which  I  refer  to  Butalis  latirostris 
(Raffles,  Swainson). — Mr.  Ghray  foUows  Sundevall  in  referring  M. 
leucura,  Gm.,  to  M.  parva,  Bechst.  This  can  scarcely  be,  if  Ste- 
phens's description  of  the  latter,  or  that  in  the  '  Diet.  Class.  d'Hist. 
Nat.'  be  correct ;  neither  does  M.  leucura  accord  exactly  with  my 
recollections  of  M*  parva, — M,  albogularis  must  be  referred  to  M,  su^ 
perciliaris,  Jerdon ;  a  species  very  common  in  the  N.-W.  Himalaya. 

P.  91.  Bainopus  grandis.  Is  not  this  the  most  tjrpical  species  of 
Niltava  ?  To  which  genus  the  only  other  species  that  I  know  of  are 
N,  sundava  and  N,  M'Gregaria,  the  female  of  which  latter  is  Leiothrix 
signata,  M'Clelland  and  Horsfield,  and  N.  auricularis^  Hodgson. — 
Phanicura  rubeculoides  is  the  type  of  my  genus  Cyomis ;  and  Muse, 
melanops  that  of  my  genus  Staparola  ;  both  comprising  several  spe- 
cies, though  the  two  mentioned  are  confounded  in  the  genus  Niltava, 

*  Alcaput  it  a  name  which  Mr.  Hodgson  proposed  to  substitute  for  Sibia, 
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Hodg.,  by  Mr.  Ghray  :  vide  J.  A.  S.  B.  xvi.  123,  l2B.—^8^hia  super^ 
cUiaris  is  decidedly  congeneric  with  Muse,  superciUaris,  Jerdon,  and 
must  therefore  bear  my  subsequent  name  hyperythra  rather  than^rv- 
heeula,  which  was  afterwards  applied  by  an  unlucky  oversight  on  my 
part. 

P.  93.  Hemipus pic€t€olor,  Hodgson,  is  Museieapa  capiialis,  M'Clel- 
land  and  Horsneld,  and  is/I  think,  distinct  from  Muse,  picata,  Sykes, 
V.  tyrannides,  Tickell. — Some  Darfeeling  specimens  of  Tckitrea  lately 
received  are  referable  to  Teh.  affbUs,  A.  Hay. — Leucocerea  pectoralis, 
Jerdon,  is  distinct  from  L.  fiucoveniris  (Franklin). — Chelidarhytue  is 
typical  Rhipidura, — Cryptolopka  ceylonensis  will  rank  as  Cr.  cinereo^ 
capiUa  (Vieillot). 

P.  94.  Proparus  chrysotis.  This  specific  name  must  have  been  a 
slip  of  the  pen  for  Jeucotis  or  chrysopterus, 

P.  95.  Siva  nipaiensis  I  now  refer  to  my  genus  Alcippe,  It  is 
nearly  allied  to  Brachypteryx  sepiaria,  Horsfield,  which  I  dso  refer  to 
Alcippe. 

P.  97.  The  Pericrocotus  (unnamed)  is  Pr.  Solaris,  nobis,  J.  A.  S.  B. 
zv.  310. — P.  ruhritinctus,  nobis,  mentioned  in  the  Appendix,  may  be 
cancelled,  as  I  have  never  published  P.  roseus  by  this  name ;  Mr.  Jer- 
don having  favoured  me  with  his  identification  of  the  species  with 
Museieapa  rosea,  Vieillot. — Campephaga  hgubris,  according  to  Mr. 
Strickland  (m  epistold),  is  C.fimbriata  (Temm.). 

P.  98.  Dierurus  pyrrhops,  Hodgson,  v.  longicaudatus,  A.  Hay,  is 
very  distinct  from  the  Malayan  species  which  I  refer  to  D.  cineraeeus, 
Horsf. :  vide  J.  A.  S.  B.  zv.  279. 

P.  99.  Tephrodomis  indiea  is  the  Museieapa  pondieeriana,  Gm., 
which  specific  name  claims  the  priority.  Mr.  Jerdon  first  ascertained 
this. — T.  sylvicola,  Jerdon,  is  distinct  from  T.  pelviea,  Hodgson. 

P.  100.  Lauius  erythronotus,  Jerdon,  is  my  L,  canieeps ;  distinct 
from  the  Himalayan  species  figured  by  this  name  in  Gould's  '  Cen- 
tury.'— L,  cristatus,  Litm.  As  this  bird  is  not  crested,  it  must  rank 
as  L,  phcenicurus,  Pallas. 

P.  101.  There  are  three  species  of  Psilorhimts  in  the  Himalaya,  all, 
I  suspect,  distinct  from  Ps.  sinensis  i  vide  J.  A.  S.  B.  zv.  27,  284. — 
I  also  suspect  that  Cissa  venaioria,  Ghray,  is  distinct  from  C  sinensis : 
in  Bengal  this  is  only  known  as  a  cage  bird,  whence  M.  Lesson's 
name,  hengalensis,  is  inapplicable. — DendrocUta  vagabunda :  should 
not  this  stand  as  Z>.  rufa  (Scop.,  Sw.)  ? 

P.  102.  Corvus  macrorhynchos  of  the  neighbourhood  of  the  Straits 
of  Malacca  is  a  distinct  species  from  C  culminatus  of  India,  which 
however  also  eztends  its  range  to  the  Straits  of  Malacca. 

P.  103.  Graeula  religiosa.  The  Nepal  species  is  Gr.  intermedia^ 
A.  Hay :  vide  J.  A.  S.  B.  zv.  32. — Maina  cristelloides,  Hodg.,  will 
stand  BsAcridotheres  griseus,  Horsf.  (nee  mahrattensis,  Sykes). — PaS' 
tor  (or  Stumia)  pagodarum.  Add  as  a  synonym  T\irdus  melanoce* 
phalus,  Vahl. 

P.  104.  I  consider  Mr.  Hodgson's  Pastor  canieeps  to  be  Stumia 
nudabariea  (vera).     It  is  very  distinct  from  St.  Blythii  (Jerdon). 

P.  105.  Euplectes  striatus,  nobis,  is  rightly  assigned  to  Eu.  flavin 
ceps  (Sw.) ;  and  both  must  be  referred  as  synonyms  to  Ploceus  moM- 
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yar,  Horsf.  We  have  three  species  in  Bengal,  PI.  phitippinus,  PI. 
bengalensis  and  PI.  manyar ;  but  I  cannot  affirm  with  certainty  which 
are  the  two  mentioned  in  Mr.  Gray's  Catalogue.  Judging  from  Mr. 
Hodgson's  names,  it  is  not  improbable  that  atrigula  refers  to  the  male 
in  breeding  dress,  and  flavigula  to  the  female  or  male  in  non-breeding 
dress,  of  Pi,  manyar, 

P.  106.  For  the  species  of  Amadina  (v.  Munia),  vide  J.  A.  S.  B. 
xv.  36,  285. 

P.  108.  Emberiza  sordida,  Hodgson,  judging  from  a  female  sent 
to  the  Asiatic  Society,  I  consider  to  be  E,  pusilla^  Pallas,  identical 
with  Emb.  sinops^  Hodgson. 

P.  109.  Alauda  dulcivox,  Hodgson.  From  several  specimens  sent 
by  Mr.  Hodgson  to  the  Asiatic  Society,  this  seems  perfectly  identical 
with  A.  arvensis,  Linn. — ^The  Plocealauda  typica,  Hodgson,  is  Mira- 
fra  assamica,  M'Clelland  and  Horsfield,  according  to  specimens  which 
Mr.  Hodgson  so  labelled ;  certainly  a  distinct  species  from  M,  Java- 
nica,  Horsfield. 

P.  112.  Buceros  albirostris,  Shaw,  is  distinct  from  B.  pica,  Sco- 
poli.     Vide  Mr,  Gray's  Appendix. 

P.  113.  The  Asiatic  Society  possess  a  Pdtesomis  from  the  Mau- 
ritius which  I  consider  to  be  P.  bitorquatus  (verus).  It  is  very  di- 
stinct frx)m  P.  torquatus, 

P.  11 4.  The  Nepal  Barbet  referred  to  Bucco  caniceps,  Franklin,  is 
B.  lineatus,  Vieillot,  distinct  from  B.  zeylanicus  v.  caniceps, 

P.  115.  Picus  majorcides  is  P.  darjellensis,  nobis. — For  "  P.  cath- 
phorius  "  read  cathpharius. 

P.  116.  Dendrocopus  tnoluccensis,  apud  Hodgson.  This  is  P.  pyg^ 
nuBus,  Vigors ;  distinct  from  several  nearly  allied  species :  vide  J.  A. 
S.  B.  xiv.  197,  XV.  14,  52. — Gecinus  xanthoderus.  This  I  consider 
to  be  Picus  cMoropus,  Vieillot. — P.  affinis.  Raffles,  v.  dimidiatus, 
Temm.,  and  viridanus,  nobis,  is  distinct  from  Gecinus  occipitalis. 

P.  117.  Meiglyptes  brachyurus,  Hodgson,  is  Micropternusphteoceps, 
nobis,  one  of  three  nearly  allied  species. 

P.  118.  The  Himalayan  Sirkeer  is  Taccocua  injuscata,  nobis,  di- 
stinct from  three  other  Indian  species  that  have  been  confounded 
under  T.  sirkee :  vide  J.  A.  S.  B.  xiv.  200,  xv.  19,  xvi.  118. — C«i- 
tropus  lepidus,  Horsf.,  will  stand  as  C,  Lathami  (Shaw). — ^The  South 
African  species  which  I  refer  to  Oxy tophus  ater,  Gm.,  and  which  is 
figured  by  Shaw,  is  very  distinct  from  the  Indian  O.  serratus. 

P.  119.  Cucuius  poliocephalus.  Lath.,  v.  himalayanus.  Vigors,  is  not 
C  saturatus,  Hodgson. 

P.  120.  C.  striatus,  Drapiez,  v.  micropterus,  Gould,  must  also  not  be 
confounded  with  C.  hinudayanus,  Vigors. — For  •'  C.  nivicolor"  read 
nisicolor. — Chrysococcyx  xunthorhynchos  I  have  only  seen  from  the 
Tenasserim  provinces  and  Malayan  peninsula  and  Archipelago.  Is 
not  Mr.  Gray's  species  referred  to  this  the  Chr.  smaragdinus,  nobis, 
J.  A.  S.  B,  XV.  53  ? 

P.  121.  Treron  Sti.  Thoma  can  scarcely  be  TV.  militaris  of  North- 
em  India. — 2V.  cantillans,  nobis,  I  may  remark,  seems  (as  I  am 
informed  by  Capt.  Hutton)  to  be  but  a  caged  example  of  TV.  sphenura, 

Ann,  ^  Mag,  N,  Hist,   VoLth,  23 
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which  had  moulted  in  confinement !     Mr.  Hodgson,  I  think,  termed 
it  Ptilinopus  maroneuSm 

P.  122.  I  consider  ^i!focomiw,  Tlckell,  vel  Dendrotreran,  Hodgson, 
to  be  a  good  group,  embracing  the  Carpophaga'like  species  of  true 
Columba,  with  twelve  tail-feathers  only,  instead  of  fourteen  as  in  the 
Carpophagte.  The  species  have  of  late  been  variously  classed,  some 
in  Carpophaga  and  others  in  restricted  Columba ;  and  the  following  are 
among  those  which  are  referable  to  it: — C.  Hodgsonii  and  C.  pU' 
mcea*  of  India,  C  arquatrix  and  C.  guinea  of  Afnca,  and  C  leuco^ 
mela  of  Australia;  while  Lopholaimus  antarcticus  is  immediately 
allied,  indeed  scarcely  separable.  Palumbus,  Kaup»  seems  another 
natural  group,  comprising  C  palumhus,  L.,  C.  Elpkiiutonu,  and  I 
would  refer  to  it  C  cMas,  L. — Mr.  Gray  identifies  C  pulchricoUit, 
Hodgson,  with  C.  Elphinstonii,  in  which  case  the  total  length  given 
by  Sykes  of  nearly  sixteen  inches  must  be  erroneous  ;  especially  as 
the  length  of  tail  assigned  by  him  (5^  inches)  is  the  same  as  in  the 
Himalayan  bird. 

P.  123.  For  Columba  pulchrara,  Hodgson,  read  pulchr^aUL — Co- 

umba  chinensis,  Scopoli,  is  a  distinct  species  from  C.  suratensis, 

Omelin. — Dtrtur  humhs.    What  I  have  described  as  the  old  and 

young  prove  to  be  the  adult  male  and  female  of  this  species,  as  was 

first  intimated  to  me  by  Capt  Hutton. 

P.  124.  GallophasU  leucomelanos  (Lath.),  the  Kdhdge  Pheasant  of 
Nepal,  seems  to  me  to  be  a  bastard  race  between  G.  albocristatus  of 
the  N.-W.  Himalaya,  and  G,  melanotus,  nobis,  of  Sikim.  In  like 
manner,  every  possible  gradation  of  plumage  is  exhibited  between 
G,  Cuvieri  (v.  Horsfieldi,  G.  R.  Gray)  of  Assam  and  Sylhet,  and  G. 
lineatus  of  Arracan  and  Tenasserim. 

P.  125.  Should  not  the  common  Jungle-fowl  or  wild  Common 
Fowl,  so  very  abundant  throughout  the  northern  half  of  India  and  in 
the  Indo-Chinese  and  Malay  countries,  be  now  designated  Gallus 
ferrugineus  (Gm.),  instead  of  bankiva,  Temminck  ?  G.  alector  should 
have  been  tiie  name  for  it.  The  hen  is  the  Hackled  Partridge  of 
Latham. 

P.  126.  Francolinus  gularia  and  Fr.  pondicerianus  should,  in  my 
opinion,  be  referred  to  restricted  Perdix ;  a  very  dififerent  group  from 
that  exemplified  by  Fr,  vulgaris  and  Fr.pictus, — ArboripHla,  Hodg^ 
son.  lliere  are  two  Himalayan  species  of  this  tjrpe,  and  a  third  in 
the  Assam  hills,  and  those  of  Sylhet  and  Arracan. 

P.  128.  Perdicula,  Hodgson.  This  is  also,  I  think,  properly  di- 
stinguished, for  the  Pigmy  true  Partridges,  P.  rubiginosa  and  P,  cam- 
baiensis,  or  Cotumix  argoondah  and  C.  pentah  of  Sykes. — Of  TVcmur, 
the  common  Himalayan  species  is  undistinguishable  from  T.  oceU 
latus  of  the  Malay  countries,  represented  in  Bengal  by  the  nearly 
allied  T.  bengalensis,  nobis,  and  in  South  India  and  Ceylon  by  the 
equally  allied  71  taigoor,  Sykes  :  T.  Dussumieri  extends  throughout 
India  and  in  Arracan ;  and  the  T.joudera  (Hodgson)  is,  I  suspect, 
the  same  as  T.  Sykesi  (A.  Smith,  1838),  described  with  T,  lepurana 

•  This  also  inhabits  Arracan  and  the  Tenasserim  provinces. 
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in  the  '  Zoology  of  South  Africa ;'  a  species  also  generallj  distributed 
over  the  country. 

P.  133.  Hittticula  suhrttfina.     This  I  take  to  be  H.  Leschenaultii 

(Lesson),  and  Charadrius  cirripedesmos,  Wagler,  apud  Sundevall. 

Ardea  nohUis,  nobis.     Is  not  this  A.  goliath,  Hi'ippell  ? 

P.  134.  Herodias  orientals.  Gray,  is  an  old  specimen  of  H,  gar- 
zetta,  having  dropped  its  crest.  I  have  seen  many  like  the  figure  in 
Hardwicke's  '  Illustrations/  both  crested  and  uncrested. — //.  modesta 
I  consider  to  be  H.  alba  (Linn.).  There  are  three  species  of  purely 
white  Egrets  exceedingly  common  throughout  India  in  suitable  loca- 
lities ;  and  the  two  larger  of  these  have  the  bill  black  during  and 
towards  the  breeding  season*  yellow  at  other  times.  These  are  H. 
alba  and  H.  intermedia.  The  seasonal  changes  of  these  birds  I  shall 
elsewhere  explain  in  detail.  Mr.  Gould  has  lately  figured  two  Au- 
stralian Egrets,  which  would  not  appear  to  differ  in  any  respect  from 
H.  alba  and  H.  garzeita,  represented  from  dry  skins. 

P.  136.  Argala  immigratoria,  Hodgson,  refers  to  Leptoptilms  Java- 
nicus,  vel  Ciconia  nudifrons,  M'Clelland,  and  C  calva,  Jerdon :  C.  nu- 
difrons,  Jerdon,  appears  to  me  to  refer  to  the  young  of  L.  argala,  v. 
A.  migratoria,  Hodgson. 

P.  137.  llie  common  Curlew  {Numenius  arquata)  varies  in  size  to 
a  very  extraordinary  degree,  and  so  does  the  Limosa  agocephala ;  but 
I  have  satisfied  myself  that  the  large,  small,  and  intermediate  are  all 
of  one  species,  respectively.  Mr.  Gould  has  lately  figured  a  new 
Gkxlwit,  as  he  thinks,  from  Australia ;  but  it  appears  to  me  to  be  no 
other  than  the  L,  agocephala, 

P.  143.  The  Indian  PorphpnoiB  P.poliocephalus,  Lath.,  distinct 
from  P.  smaragdimts,  Temm.,  v.  indicus,  Horsfield,  of  Malacca  and 
Java. 

P.  144.  Anser  rubrirosiris  ?  Is  not  this  A,  cinereus,  the  common 
Gray-lag  Goose,  now  rare  in  England,  but  extremely  common  in 
India  ?  It  is  not  well  known  to  the  generality  of  British  ornitho- 
logists. 

P.  149.  Carbo  albiventer,  Hckell,  refers  to  the  young  of  Graculns 
earbo ;  Phcdaerocorax  kucotis,  Blyth,  to  a  much  smaller  species,  which 
I  have  been  considering  as  the  C.  graculus,  apud  Temminck.  Gr. 
earbo  (verus)  is  common  in  various  parts  of  India ;  but  1  have  only 
obtained  Gr.  pygnueus  in  Lower  Bengal. 

The  foregoing  is  a  hastily  written  commentary  on  Mr.  Gray's 
'  Catalogue/  which  embodies  the  results  of  my  study  of  the  species 
enumerated,  so  far  as  relates  to  their  nomenclature  and  83monymy. 
I  think  that  it  would  have  been  much  better  if  the  very  numerous 
synonyms  previously  unpublished  had  been  suppressed ;  but  as  the 
evil  appears  together  with  its  antidote,  there  seems  no  necessity  for 
encumbering  future  catalogues  or  descriptions  with  this  host  of  super- 
fluous names,  that  could  have  been  meant  only  as  provisional  appel- 
lations. Mr.  Hodgson's  merits,  as  the  accumulator  of  such  stores, 
contributing  so  largely  to  difhise  an  acquaintance  with  Himalayan 
mammalia  and  bink,  can  never  fail  of  being  fully  and  deservedly 
appreciated. 

Calcutta,  April  14,  1847. 

28* 
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XXX.— iVo/«  on  Dr.  Meigs's  Memoir  on  the  Reproduction  of  the 

Opossum.    By  Prof.  Owen,  F.B.S. 

To  the  Editors  of  the  Annals  of  Natural  History, 

Gentlemen, 
I  HAVE  been  favoured  by  Mr.  Everett,  the  late  highly-respected 
Minister  of  the  United  States  in  this  country,  with  the  following 
extract  from  the  Proceedings  of  the  '  American  Philosophical  So- 
ciety '  for  April  16th,  1847 ;  which,  as  it  contributes  to  elucidate 
one  of  the  most  singular  subjects  in  the  animal  oeconomy,  will  no 
doubt  be  acceptable  to  your  readers: — 

*'  llie  Committee  (Drs.  Hays,  Bache  and  Condie),  to  whom  had 
been  referred  the  memoir  of  Dr.  Charles  D.  Meigs,  upon  the  repro- 
duction of  Didelphys  virginiana,  read  19th  March  1847,  reported* 
recommending  its  publication  in  the  Transactions  of  the  Society* 
which  was  ordered  accordingly. 

"  Professor  Owen's  paper  on  the  reproduction  of  the  Kangaroo  and 
the  Wombat  has  left  certain  points  still  unsettled  as  to  fiie  repro- 
duction of  the  marsupials ;  and  MM.  Milne  Edwards  and  Pouchet, 
in  their  works,  have  left  uncleared  several  points,  which  it  is  Uie 
object  of  Dr.  M.'s  paper  to  explain. 

"  The  terms  fatus  and  embryo  cannot  properly  be  applied  to  the 
young  of  the  Didelphys  while  in  the  pouch ;  since,  when  first  placed 
in  the  marsupium,  the  young  opossum  is  endowed  with  all  the  attri- 
butes of  a  mammiferous  quadruped  in  the  full  enjoyment  of  a  real 
warm-blooded  respiratory  and  digestive  existence.  None  of  the  au« 
thors  on  this  subject  appear  to  have  investigated  the  state  of  the  early 
young ;  and  the  most  vague  and  incorrect  notions  still  prevail  as  to 
their  condition. 

"  On  the  18th  of  February  1847,  a  light  snow  having  fallen,  the 
tracks  of  two  opossums  were  followed  on  the  19th  over  the  snow  to 
the  trunk  of  a  hollow  tree,  wherein  they  had  concealed  themselves, 
and  from  which  were  taken  a  full-grown  male  and  female  Didelphys. 
It  was  supposed,  from  the  appearance  of  the  testes  in  the  male,  and 
the  monotrem  of  the  female,  that  the  animals  had  retired  for  the  rut, 
IS  they  are  rarely  found  in  company  at  other  seasons. 

"  On  the  27th  February  they  were  brought  to  me,  and  I  carefully 
examined  the  marsupium,  but  could  discover  no  trace  of  any  mam- 
mary development  of  the  base  of  the  delicate  nipples.  February 
28th,  no  change  was  discovered  by  inspection  or  careful  palpation 
of  the  pouch.  On  Monday,  March  Ist,  and  on  Tuesday  the  2nd, 
there  was  not  the  least  sign  of  change  in  the  pouch.  On  Wednesday 
the  3rd,  the  mammary  glands  were  visibly  and  palpably  enlarged. 
On  Thursday,  4th,  still  larger.  On  Friday,  5th,  hard  and  swoUen. 
Saturday,  6th,  passed  without  my  inspection ;  but  my  servant  ex- 
amined the  pouch  and  discovered  no  young  ones  at  the  teats.  At 
3  P.M.  on  Sunday,  7th  March,  I  opened  the  pouch,  and  discovered  the 
young  animals  adhering  to  the  nipples. 

"  Here  then  was  a  manifest  preparation  for  the  reception  of  the 
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marsupial  young,  begun  on  Wednesday  the  8rd  of  March,  and  com- 
pleted by  Sunday  the  7th,  which  is  four  days.  Hence  it  is  clear 
that  the  notion  heretofore  entertained,  that  the  embryo  makes  the 
teat  wherever  it  happens  to  take  hold,  is  unfounded,  the  preparation 
being  as  complete  as  in  any  other  mammal. 

*'  The  uterine  gestation  probably  terminated  on  the  night  of 
Saturday  March  the  6th,  or  the  morning  of  Sunday  the  7th.  llie 
rut  probably  continued  as  late  as  the  18th  or  19th  February,  which 
is  seventeen  or  eighteen  days ;  possibly  the  impregnations  may  have 
been  a  few  days  earlier  than  the  said  dates. 

"  The  observation  settles  at  least  the  question  as  to  one  of  the 
reproductive  seasons,  which  in  this  case  was  February. 

"  In  Mr.  Owen's  observation  on  the  kangaroo,  the  uterine  gesta- 
tion lasted  thirty- nine  days ;  but  the  kangaroo  is  a  large  animal  in 
comparison ;  the  opossum  rarely  being  more  than  fifteen  or  sixteen 
pounds  in  weight. 

"  Mr.  Owen  does  not  mention  the  preliminary  condition  of  the 
mammary  glands  in  the  kangaroo. 

"  Thirteen  young  opossums  were  attached  to  as  many  nipples,  all 
strongly  adhering,  and  busily  employed  in  sucking  the  milk. 

"  lliey  moved  Uie  fore-arms,  and  paws,  and  heads,  very  freely ;  so 
that  to  open  the  sphincter  marsupii  was  to  disclose  a  very  lively  scene; 

"  They  were  of  a  deep  rose  tint,  and  without  hair. 

"  They  were  of  equal  size.  I  pulled  one  o£Pfrom  the  nipple ;  and 
the  attachment  was  so  strong,  that  I  expected  to  tear  the  body  in 
two  before  I  disengaged  the  mammilla  from  the  stomal  pore  in  which 
it  was  engaged.  There  was  no  bulb  at  the  end  of  the  nipple  aiter 
the  detachment  of  the  young  one. 

"  No  blood  about  the  mouth  or  on  the  nipple  followed  the  sepa- 
ration. 

"  It  was  removed  at  40  minutes  past  7  p.m.  It  weighed  exactly 
three  grains  and  a  half. 

"  From  the  snout  to  the  end  of  the  tail  it  was  eight-tenths  of  an 
inch  long. 

"  Laid  in  a  watch-glass,  it  moved  freely  round  and  round  the  glass« 
and  turned  over  on  one  side  and  the  other. 

"  Examined  by  a  lens,  it  respired  by  two  nostrils  and  by  the  mouth. 
It  died  at  ten  minutes  past  nine  o'clock,  which  was  one  hour  and 
twenty-nine  minutes  after  its  separation,  though  exposed  for  some 
time  to  the  cold  air  of  the  street. 

"  The  tongue  was  apparently  equal  to  one-third  the  magnitude  of 
the  head — nulk-white,  grooved  so  as  to  embrace  half  the  cylindrical 
oircumference  of  the  teat,  which  was  pressed,  as  to  its  other  half, 
against  the  vault  of  the  palate.  The  mouth  was  a  pore,  which  I 
could  not  distinctly  discern  without  a  lens ;  the  cavity  of  the  mouth 
spacious.     The  diaphragm  strong. 

"  The  heart,  in  its  pericardium,  large  and  powerful.  The  liver  very 
large.  The  stomach  filled  with  milk  vesicles,  examined  under  the  mi- 
croscope ;  the  intestinal  convolutions  distended  with  milk  and  chyle, 
stained  yellow  with  bile ;  the  bladder  of  urine  filled  with  fluid. 
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'*  Two  lungs,  each  consisting  of  minute  transparent  verides  re- 
sembling smaU  soap-bubbles. 

"  Such  is  the  anatomy  of  the  young  opossum  of  three  and  a  half 
grains,  destined  to  attain  a  weight  of  fifteen  or  sixteen  pounds. 

"  While  lying  on  the  watch-glass,  I  put  the  smooth  point  of  a  pencQ 
to  its  stomal  pore.  The  animal  sucked  at  the  pencil,  and  held  on  so 
firmly,  that  I  could  lift  it  partly  off  the  glass  by  it. 

"  Does  this  fact  show  that  twenty-four  hours  earlier  it  could  draw 
the  delicate  teat  into  the  orifice  ? 

"  The  young,  having  the  teat  once  in  the  mouth,  cannot  let  it  go; 
nor  does  it  abandon  it  for  many  days* 

"  I  could  discover  no  trace  of  an  umbilicus.  I  sought  for  it  with 
a  good  doublet.  But  it  is  not  to  be  believed  that  a  breathing,  san- 
guiferous, digesting  mammifer  can  be  developed  independently  of  a 
placenta. 

"  On  Monday  March  12th.  an  animal  being  removed  for  disaection 
weighed  twelve  grains ;  it  breathed  thirty-two  times  per  minute. 

'*  March  18th.  A  young  one  weighed  eighteen  grains.  Tlie  tail 
very  prehensile* 

"  I  immersed  it  in  a  cup  of  alcohol  to  kill  it  for  dissection.  It  did 
not  die  in  the  fluid  until  it  had  been  immersed  in  it  for  sixteen 
minutes. 

"  The  observations  show  the  marsupial  young  to  have  a  chylopoietic, 
warm-blooded,  oxidating,  innervating,  and  free- willing  life,  being  as 
fully  endowed  with  all  the  means  of  an  independent  existence,  as  the 
young  of  the  elephant  at  the  teat. 

"  If  this  be  so,  all  mystery  as  to  the  nature  of  the  life  of  the  mar- 
supial young  is  at  an  end." 

With  regard  to  the  statement,  that  I  omitted  to  ''mention  the 

freliminary  condition  of  the  mammary  glands  in  the  Kangaroo,'' 
beg  to  refer  to  my  article  Marsupialia,  '  Cyclopsedia  of  Ana- 
tomy,' t.  iii.  p.  321,  where,  in  reference  to  the  female  kangaroo 
experimented  on,  I  state, — "  The  right  superior  nipple  was  the 
one  in  use ;  it  was  nearly  two  inches  long  and  one-third  of  an 
inch  in  diameter ;  the  mammary  gland  formed  a  large  swelling 
at  its  base.  The  other  three  nipples  were  everted  and  about  half 
an  inch  in  length." — ''Sept.  11th,  fifteenth  day  of  gestation, 
nipples  in  the  same  condition." — "  Sept.  30th,  thirty-fourth  day, 
the  nipple  in  use  by  the  young  kangaroo  (which  has  died)  is 
diminished  in  size."  And  again :  "  Oct.  4th,  the  nipple  formerly 
in  use  has  diminished  one-third  in  size ;  the  other  nipples  indicate 
no  appearance  of  approaching  parturition."  The  following  day 
(thirty-ninth  of  gestation)  "  the  new-bom  kangaroo  was  in  the 
pouch  and  attached  to  the  left  superior  nipple."  Having  specified 
the  particular  mammary  gland  which  was  enlarged,  I  presumed  it 
would  be  understood  that  the  others  were  not  enlarged,  and 
formed  no  swelling  at  the  base  of  the  smaller  nipples. 

The  phsenomena  observed  and  described  by  Dr.  Meigs  are 
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highly  valuable  additions  to  the  physiology  of  the  marsupial  oeco- 
nomy,  but  I  must  demur  to  the  hypothetical  statement^  "  it  is  not 
to  be  believed  that  a  breathing,  sanguiferous,  digesting  mam- 
mifer  can  be  developed  independently  of  a  placenta/'  The  young 
Viper  is  bom  alive,  breathing,  circulating  its  blood,  capable  of 
digestion,  and  was  developed  independently  of  a  placenta.  Nay,  * 
this  body  is  not  even  essential  to  the  development  of  an  organism 
in  which  respiration  and  circulation  go  on  so  vigorously  as  to 
maintain  a  high  degree  of  temperature,  as,  for  example,  in  the 
Bird.  The  infinite  vftriety,  in  the  works  of  Creation,  of  the  means 
by  which  similar  ends  are  attained,  should  teach  us  to  subordinate 
faith  in  what  seems  to  be  a  general  rule,  to  observation,  wherever 
observation  can  be  made.  One  of  the  most  valuable  facts  in  Dr. 
Meigs'  memoir  is  the  determination  of  the  period  of  gestation  in 
the  Didelphys  virffiniana,  viz.  from  the  18th  of  February  to  the 
7th  of  March,  with  probably  a  range  of  a  few  days  more  or  less. 

In  order  to  determine  ex  visu  the  nature  of  the  embryonic 
membranes  and  appendages,  and  their  degree  of  correspondence 
with  those  of  the  embryo  of  the  kangaroo,  which  has  no  placenta, 
the  female  opossums  should  be  sought  after  in  the  interval  of 
the  dates  given  by  Dr.  Meigs,  or  between  the  10th  of  February 
and  the  10th  of  March,  and  the  state  of  the  uterus  carefully 
examined.  Few  series  of  preparations  would  be  of  more  im- 
portance in  elucidating  the  physiology  of  marsupial  gcnemtion 
than  the  embryos  and  membranes  of  the  opossum  at  different 
stages  of  its  brief  intra-uterine  life.  Whilst  trespassing  on  your 
columns,  permit  me  to  add  the  foUowing  in  reference  to  a  former 
communication. 

My  much-esteemed  and  learned  friend  Professor  Bymer  Jones 
having  intimated  to  me  that  he  had  been  in  the  habit  of  re- 
garding the  odontoid  process  as  the  body  of  the  atlas ;  which,  in 
fact,  was  the  opinion  of  Cuvier  in  respect  of  the  odontoid  of  the 
Chelys ;  I  beg,  in  order  to  prevent  misapprehension,  to  disclaim 
any  title  to  originality  in  the  conclusions  to  which  my  comparisons 
of  the  cervical  wedge-bones  in  recent  and  extinct  Reptilia  have  led 
me,  beyond  the  distinction  of  the  body  of  the  atlas  into  its  peri- 
pheral and  central  parts,  and  the  recognition  of  the  so-called 
body  of  the  atlas  in  Man  and  Mammalia,  as  still  being  a  part  of 
such  element  of  the  atlas,  and  the  odontoid  as  the  complementary 
(central)  part,  and  not  the  representative  of  the  entire  body  of 
the  atlas. 

My  attention  being  directed  more  to  the  question  of  the  ho- 
mology of  the  '  wedge-bones'  than  of  the  '  odontoid,'  in  the  paper 
which  I  transmitted  to  you  in  August  last,  and  which  was  favoured 
by  a  place  in  the  last  number  of  the  '  Annals,'  I  omitted  to  refer, 
as  I  ought  to  have  done,  to  the  passage  in  the  'Ossemens  Fossiles:' 
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it  is  as  follows : — *'  Ce  qui  prouve  que  oette  pi^,  analogue  h 
Podontoide,  est  dans  le  fait  le  corps  de  Patlas^  c'est  que  dans  la 
Matamata  elle  se  soude  aux  trois  premieres^  et  prend  toute  la 
forme  d'une  vertfebre^  s'articulant  avec  Faxis^  et  pourvue^  comme 
lui^  en  dessous  d'une  crete  longitudinale^  et  sur  lea  cdt&  de  pe- 
tites  apophyses  transverses/' — Tome  v.  part  ii.  p.  207. 

In  the  Matamata  {Chelyg  fimbriata)  I  find  the  piece  answering 
to  the  first  wedge-bone  in  Enaliosauria,  and  to  that  which  Cuvier 
(/.  c,  p.  96)  describes  as  representing  the  body  of  the  atlas  in  the 
Crocodile,  articulating  but  not  confluent  with  the  large  odontoid^ 
and  articulating  also  with  the  fore-part  of  the  base  of  the  neural 
arch  of  the  atlas.  Traces  of  the  suture  still  exist  between  the 
rest  of  the  neural  arch  of  the  atlas  and  the  *  odontoid.'  The 
Emys  {Cimochelys)  longicollis  resembles  the  Chelys  in  the  size  and 
shape  of  the  central  part  of  the  body  of  the  atlas.  The  difference 
between  these  and  other  Chelonia  in  respect  to  the  odontoid,  re- 
lates essentially  to  the  greater  proportion  of  the  neural  arch  of 
the  atlas  whicn  it  supports,  concurrently  with  its  larger  size. 
I  have  the  honour  to  be.  Gentlemen^ 

Your  obedient  servant, 

Richard  Owen. 

London,  October  16,  1847. 


XXXI. — Harm  Zoologica.    By  Sir  William  Jardine,  Bart., 

F.K.S.E.  &  F.L.S. 

[Continued  from  vol.  xix.  p.  83.] 

Birds  of  Tobago. 

ViREO  GILTUS,  Vieill.    N.* 

Mr.  Kirk  has  appended  no  note  to  this  species,  which  from  the 
small  number  of  specimens  received  does  not  appear  to  be  very 
plentiful. 

SiURVs  AQUATicus,  Swatn.    Gray-throated  Wagtail,    n. 

''  Very  little  is  known  of  this  active  and  restless  little  bird ;  they 
are  in  general  to  be  found  in  the  bed  or  channel  of  rocky  rivers, 
or  by  waterfalls,  and  when  surprised  will  fly  to  a  considerable 
distance,  making  a  noise  similar  to  that  of  the  European  '  Stone- 
chatter.'  After  alighting  they  continue  to  bob  up  and  down  the 
heads,  uttering  a  '  chirk '  at  every  motion,  at  other  times  run- 
ning along  the  sand  nimbly  in  the  manner  of  the  Sandpipers. 
Feeds  on  small  insects  like  gnats  and  ants.''  We  have  also 
received  this  species  from  Jamaica. 


*  Species  marked  n.  are  also  found  in  North  America ;  s.  in  South  Ame- 
rica ;  and  n.  s.  in  both. 
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MiMUs  oiLVUs^  Vieill.     (Mocking-bird.)    s. 

Apparently  a  common  species  on  the  island  and  the  only  one 
found  in  Tobago.  From  Jamaica  again  we  receive  the  North 
American  species,  which  seems  to  take  its  place  there,  and  ac- 
cording to  Mr.  Gosse  it  is  common  and  probably  not  migratory, 
as  it  is  stated  to  be  vocal  at  all  seasons.  ^'  Frequents  our  dwell- 
ings and  builds  on  fences,  &c.  It  is  to  be  heard  every  morning 
at  the  verv  earliest  dawn  of  day  by  those  who  have  trees  around 
their  dwellings  pouring  forth  the  sweetest  notes  imaginable, 
resembling  the  mavis,  although  imitating  the  most  of  our  feathered 
tribes.  They  may  be  easily  tamed,  and  hop  along  the  ground  with 
the  rapidity  of  the  magpie  in  quest  of  food,  which  is  grasshoppers 
and  worms.'* 

Tu&DUS  JAMAiCENsis,  lAnu,     (Mavis.)   s. 

Utters  ''a  'chuck  chuck'  while  hopping  along  the  ground,  is 
particularly  shy  and  restless,  feeds  upon  small  berries  and  upon 
the  seeds  of  the  cabbage-tree.'' 

TuBDUS  XANTH08CELU8,  Jard.   (Black  yellow-legged  Thrush.) 

''  Remarkably  shy :  a  rich  mellow  note  all  this  month  (April)  and 
until  July."  This  species  we  have  been  unable  to  find  described 
or  to  see  in  any  collection,  and  three  specimens  only  have  been 
received.  The  skin  of  the  male  somewhat  stretched  is  9j^, 
though  perhaps  from  81  to  9  inches  will  be  nearer  the  natural 
dimensions.  Length  of  wing  to  end  of  longest  feather  4^.  The 
plumage  is  of  a  uniform  black;  the  feathers  of  the  vent  and 
under  tail-covers  tipped  with  grayish  white ;  bill  and  legs  have 
been  bright  yellow.  The  female  is  above  of  a  dull  oUve  or  oil 
green,  beneath  paler  and  more  tinted  with  ochraceous,  the  chin 
indistinctly  striated  with  a  darker  shade ;  the  under  wing-covers 
and  axillary  feathers  ochraceous ;  biU  and  legs  brownish  yellow, 
apparently  not  so  brilliant  as  in  the  male.  A  young  male  has 
many  of  the  feathers  tipped  with  a  triangular  spot  of  yellowish 
brown,  and  according  to  age  would  be  no  doubt  more  or  less 
thus  marked. 

Ttrannus  crudelis,  Swain,    n. 

''  A  native :  begin  to  build  about  the  1st  of  April.  On  pulling 
down  a  decayed  building  some  time  ago  originally  constructed 
of  common  pine,  in  which  the  carpenter-bee  had  constructed 
thousands  of  cells,  and  which  on  being  disturbed  literally  covered 
the  place  like  the  casting  of  bees  in  Europe,  I  was  amusing  my- 
self looking  at  the  worlanen  and  the  bees  over  my  head,  when 
suddenly  my  attention  was  drawn  to  an  adjoining  roof,  where  the 
shrill  voice  of  some  twenty  or  thirty  Tyrants  bursting  forth  si- 
multaneously showed  that  their  harvest  was  already  begim.     I 
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have  often  been  delighted  to  sec  a  number  of  them  ranged  along 
Uke  so  many  sportsmen  on  one  of  our  roofs,  watching  with  eager 
eye  for  eveiy  straggling  insect  or  fly  which  the  calmness  of  the 
evening  had  induced  out,  and  to  see  twenty  of  them  darting  off 
in  different  directions  with  their  combined  twitter,  some  twenty, 
some  twelve  yards,  and  returning  again  t6  the  same  place.  I 
could  observe  nothing  they  were  catching,  yet  they  never  miss 
their  aim,  as  I  could  distinctly  see  from  the  circumstance  of  two 
adults  as  regularly  as  they  returned  putting  before  alighting 
whatever  they  brought  into  the  mouth  of  a  young  one  which 
awaited  their  return  with  open  mouth,  although  to  edl  appearance 
as  big  as  the  parent.  I  have  often  been  surprised  to  see  with 
what  ease  this  tribe  can  turn  the  head  right  behind  them,  as  if 
acting  upon  some  double  swivel.  Without  moving  the  body 
the  eye  goes  all  round  the  compass,  in  the  same  moment  as  it 
were,  and  without  any  preparatory  symptom  it  leaps  upon  its 
prey,  giving  the  shrill  twitter  just  before  rising.'' 


I 


Tyrannus  CRINITU8,  Z^nn.     (Yellow-belly.)   n. 

This  bird  differs  entirely  in  his  manners  from  the  Arkansaw 
flycatcher,  although  a  good  deal  like  it  in  appearance ;  feeds  on 
insects  and  larvse ;  has  none  of  the  twitter  belonging  or  peculiar 
to  the  flycatcher  tribe.  If  it  catches  its  prey  on  the  wing  it  must 
be  done  about  the  roots  of  the  trees,  and  not  in  the  bold  style  of 
the  tyrant  flycatcher.''  The  Tobago  specimens  are  all  rather  less 
than  the  dimensions  given  by  Wilson,  or  those  of  a  North  Ame- 
rican specimen  before  us,  being  from  7-^^  to  7^^  in  length.  A 
specimen  marked  9  has  little  rufous  on  the  wings,  and  entirely 
wants  all  trace  of  that  colour  on  the  inner  webs  of  the  tail- 
feathers.  We  have  not  received  this  species  from  Jamaica,  the 
bird  mentioned  by  Mr.  Gosse  under  the  name  being  apparently 
referable  to  one  sent  to  us  from  that  island  of  a  larger  size,  and 
having  much  more  rufous  on  the  wings  and  tail. 

Tyeannus  audax,  OmeL     (Shrike  or  Butcher-bird.)    s. 

"  Native :  very  noisy  on  the  approach  of  any  person,  and  keeps 
up  a  continual  chatter  like  the  European  magpie :  feeds  on  in- 
sects, seeds  and  berries."  We  receive  this  species  also  from 
Trinidad. 

Tyrannula  teailii,  Aud.  ?   n. 

"  Feeds  about  the  roots  of  trees  and  lives  on  insects." 

Tyrannula  oleaoinea,  Lichten,  ?     (Green-bird.)    s. 

^'  Native ;  little  known ;  feeds  upon  insects  and  grass  seeds  or 
blossoms,  and  frequents  the  roots  of  trees  in  the  woods." 
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MiLVULUS  SAVANNA.      N. 

Flatyrhtnchub  canceomuSj  Temm.  (Yellow-crested  Flat-bill. 
Duck-bill.)    8. 

Platyrhynchus  flaviventris,  Spix  f    8. 

Approaches  near  to  tbe  figure  of  ISpix  under  the  name  above 
quoted^  but  the  uncertainty  of  identifying  those  closely  allied 
small  fly-catching  species  without  actual  comparison  is  very 
great. 

SsTOPHAOA  BUTiciLLA^  lAtm,     (Ycllow  Start,  or  Red  Start.)   n. 
Found  also  in  Jamaica. 

Elania  pagana,  Spix.     (Clear,  or  Day  Clear.)    s. 

"  A  strong  emphasis  put  upon  the  word  clear  will  give  a  pretty 
accurate  idea  of  their  note.  Feed  upon  fruit,  fiddle-wood  berries, 
&c.  Begin  to  build  about  the  Ist  of  April,  and  make  a  very  neat 
nest  of  lichen,  laying  three  or  four  eggs  of  a  white  ground  dotted 
with  irregular  rust-coloured  spots  at  the  large  end.''  Mr.  Kirk 
was  indebted  to  John  MacDonald,  Esq.  for  a  curious  albino  variety 
of  this  bird  killed  in  1833  near  the  sea-shore. 

This  species  approaches  nearly  to  Spix's  figure,  though  in 
making  the  comparison  we  added  a  ?  The  Tobago  species  is  of 
considerable  interest,  exhibiting  the  form  and  colouring  of  the 
small  Tyrants,  but  having  the  bill  kss  depressed,  more  rounded, 
and  the  rictus  furnished  with  a  less-developed  array  of  bristles. 
The  food  fruits  and  berries ;  the  nest  showing  great  neatness  of 
structure.  Among  the  Ampelida  then  may  be  its  proper  station, 
though  wherever  placed  it  will  recede  from  any  typical  form. 

Pachybhynchus  NIGER,  Swatti.     8. 

Thamnophilus  doliatus,  Linn.     (Qua  Qua,  or  Cata-bird.)   s. 

"  A  native :  always  in  pairs.  I  trust  I  can  convey  a  perfect  idea 
of  the  note  of  this  bird,  although  it  possesses  two,  the  one  resem- 
bling the  craw  of  the  rook,  but  more  hollow,  and  although  close 
by,  appearing  as  if  at  a  great  distance ;  but  the  most  common  note 
it  possesses  and  is  responded  by  both,  is  a  repetition  of  cac,  ae, 
ac,  ac,  ac,  ic,  ic,  ic,  ic,  ic,  ic,  te,  ic,  ic,  ic,  ca,  ca ;  while  perform- 
ing this  note  being  destitute  of  all  shyness.  The  crest  stands 
erect,  while  the  tail  and  every  feather  in  the  body  seems  in  vio- 
lent agitation.  Builds  upon  low  bushes  and  lays  three  eggs. 
A  slave  called  this  bird  '  Carpenter-bird's  water-fetcher,'  an  at- 
tendant on  the  woodpecker." 

Myiothera  scAPULARis,  Fi^V/.    (Black  and  White  Creeper.)   s. 

''A  native :  feeds  on  insects ;  their  general  manner  of  feeding 
is  low  down,  not  like  the  Woodpecker  tribe,  but  flying  from  one 
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tree  root  to  another  with  a  low  *  chirp/  and  carefully  examining 
every  crevice  in  the  bark^  picking  from  thence  insects  and  larvae, 
ants^  &c/' 

Metopia  fabeola,  Swain.     (Manakins.)   a. 

"  Birds  of  the  first  year  are  destitute  of  the  scarlet  crest,  when 
they  afterwards  gradually  assume  the  light  blue  back  and  black 
belly ;  feeds  upon  seeds  and  berries/' 

Tanaora  cana*,  Swain.     (Blue  Bird.)     s. 

Tachyphonus  leucopterus,  Gmel.     (Tanager.)    a. 

**  Native.  This  bird  is  related  in  some  degree  to  Wilson's  B«d- 
winged  Starling.  As  far  as  his  description  regarding  the  destruc- 
tion of  com  goes,  it  strictly  applies  to  this  bird,  and  the  only 
difierence  is,  that  the  '  Tanager '  can  scarcely  be  called  gregarious. 
Although  I  have  seen  them  assembled  in  considerable  numbers 
among  the  com  about  the  same  place,  yet  the  flight  or  departure 
of  one  seemed  to  be  entirely  independent  of  the  other.'' 

TiARis  JACARiNA,  Linn.     (Blue-throat  Grass-bird.)    s. 

"  Native :  gregarious,  found  in  small  flocks  of  twenty  or  thirty ; 
feed  on  the  ground  on  grass  seeds,  &c.  A  beautiful  warbler,  and 
sprightly  in  appearance  as  well  as  in  song :  although  a  grass  bird, 
it  may  frequently  be  found  pouring  forth  his  song  from  the  top 
of  a  tree."    A  white  variety  has  also  been  received. 

TiARis  OMI88A,  Jord.     (Grass-birds.) 

''  Feed  upon  the  guinea  grass."  The  species  which  we  have 
named  as  above  appears  to  be  distinct  from  the  Fringilla  bicolor 
of  Linn.,  which  agrees  with  Jamaica  birds  and  with  the  figure  of 
Catesby,  which  we  believe  is  the  foundation  of  that  bird  as  well 
as  of  Brisson's  Chloris  bahamensis.     There  is  a  bird  figured  in 

*  We  are  indebted  to  Mr.  Strickland  for  the  following  note  to  this  spe- 
cies :— "  Much  confusion  exists  among  the  blue  species  of  Tanagra  com- 
monly called  '  Bishop  Tanagers.'  These  birds  appear  to  constitute  at  least 
three  species : 

"  1.  Tanagra  episeopuM^  Linn.,  founded  on  Briuon,  Om.  vol.  iii.  pi.  1.  f.  2. 
Its  synonyms  are,  Oraeula  glaucoy  Sparrm.,  Tanagra  ctplestiM,  Spiz,  T.  tag- 
aca,  Linn.,  and  T.  senoptera,  Sw.  £«esser  wing-covers  light  gray  with  a 
violet  tinge.     Length  of  wing  3-^  inches.     Guiana. 

*'  2.  T.  virem,  Lmn. — Syn.  Sayacuj  £d w.  Birds,  pi.  35 1 .  f.  I ;  Loxia  virrns, 
Linn. ;  Tanagra  prtelatiUf  Less.  Tr.  Orn. ;  T.  episcopu4,  Sw.  Om.  Draw- 
ings, pi.  39.  Lesser  wing-covers  deep  blue,  back  ana  flanks  more  or  leas 
greenish.     Wing  3^  inches.     Brazil. 

"3.  T.eana,  Sw.  Om.  Drawings,  pi  37.  The  T.cceleilU,  Sw.  Om.  Dr. 
pi.  41 ,  seems  to  be  the  female.  Lesser  wing-covers  deep  blue,  back  and  flanks 
cemlean  gray.  Wing  3<^  inches.  Swainson  refers  tnis  bird  to  Brazil ;  my 
specimens  are  from  Bogota.  The  Tobago  bird  agrees  with  the  latter  except 
in  being  of  a  more  vivid  blue  on  the  back,  upper  tail-covers,  outer  margin 
of  remiges  and  flanks,  but  I  would  hardly  venture  to  separate  it  as  a  species." 
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Edwards's  'Oleanings/  iii.  pi.  362.  f.  2,  which  although  mentioned 
as  received  from  A&ica  agrees  with  our  Tobago  bird^  and  of 
which  we  cannot  help  thinking  that  the  locality  may  have  been 
incorrectly  given ;  and  it  is  remarkable  that  although  the  other 
figures  on  this  plate  are  quoted  by  Linnaeus  and  by  Gmelin^  this 
little  bird  seems  to  have  been  overlooked  or  omitted  both  by  them 
and  subsequent  authors. 

^  Forehead  dull  greenish  blacky  shading  backwards  into  oil- 
green  on  the  whole  upper  parts^  wings  and  tail ;  chin^  throat  and 
breast  black,  shaded  into  pale  brownish  gray  on  the  belly  and 
under  parts.    Entire  length  4  inches,  of  wing  2  inches. 

Spermofhila  fusciventbis,  Bodd.    s. 

Sfebmofhila  ignobilis,  i^i^.    s. 
''  Builds  on  the  grass :  beautiful  warblers.^' 

Sfebmofhila  misya,  VieilL    s. 

''A  native.'*  The  name  of  " grass-bird*'  seems  generally  to 
be  applied  to  the  small  Tobago  Finches ;  the  three  last  being  all 
so  marked  without  any  distinguishing  epithet. 

Cassicus  cbistatus,  GmeL     (Yellow  Tail.)    s. 

Stubnella  guianensis,  Linn.    s. 

Chbtsoftilus  bubiginosus,   Swain.     (Woodpecker,  Golden- 
winged.)    8. 

''  Native :  feeds  like  all  the  tribe  on  insects  and  larvse.  With 
a  shrill  piercing  note  it  flies  from  tree  to  tree,  and  although  often 
found  low  it  will  ascend  from  the  root  spirally  to  a  great  height, 
examining  with  surprising  dexterity  every  crevice  as  it  moves 
along.  I  have  seldom  observed  this  species  tapping  the  dead 
limbs  of  trees  so  much  as  the  spotted  and  red-tailed  woodpecker.'' 
We  have  also  received  this  species  from  Trinidad. 

Chbtsoftilus  kibkii,  Malh.     (Woodpecker,  Bed-tailed.) 
"  Native.   The  note  of  this  species  is  three  syllables,  sounding 
like  the  words  '  click,  click,  cUck,'  pronounced  very  sharply  to- 
wards the  end.'' 

This  species  was  submitted  to  the  examination  of  M.  Malherbe 
while  in  London  last  year  collecting  materials  for  a  monograph 
of  the  family ;  he  considered  it  imdescribed,  and  suggested  the 
specific  name  which  we  have  adopted  above.  The  most  nearly 
allied  to  this  is  the  "  petit  pic  de  S.  Domingue"  of  Brisson,  on 
which  is  founded  the  Picus  passerinva,  Linn. ;  but  it  differs  from 
it,  as  well  as  the  P.  affinis  of  Sw.,  in  the  markings  of  the  wings 
and  tail,  and  in  the  rump  and  upper  tail-covers  being  red,  whereas 
in  the  others  they  are  olive  or  yellowish. 
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Centurus  tricolor,  GmeL     (Woodpecker,  Spotted.)    a. 

"  Native,  and  the  most  domestic  of  its  tribe ;  I  have  lately  shot 
them  tapping  at  the  facings  around  the  comers  of  this  dweUing- 
house.  Feed  like  all  the  tribe  upon  insects ;  but  this  species  is 
particularly  noted  for  destruction  to  the  Indian  com  when  in  a 
soft  and  milky  state,  and  may  then  often  be  found  with  the  cele- 
brated com  thief  the  Tanager  {Tachyphonaa  leucopteruij.  In 
making  this  accusation  against  this  species,  I  am  inclined  to  think 
that  while  tearing  the  ears  of  com  and  exposing  them  to  the 
rain,  &c.,  it  is  more  with  a  view  to  secure  ants  than  to  destroy 
corn,  as  a  great  many  ants  are  in  general  collected  around  the 
ears  once  exposed  in  that  soft  state.  They  have  two  different 
notes,  the  regular  response  being  a  prolonged  whistle,  sharp, 
strong  and  piercing,  at  first  slow,  about  sixteen  times  repeat^, 
quick  towards  the  middle  and  again  prolonged  towards  the  con- 
clusion.*' 

[To  be  continued.] 


XXXIL— On  the  different  Beds  of  the  White  Chalk,  and  on  the 
Faults  and  Dislocations  which  they  exhibit.  By  J.  Toulmin 
Smith,  Esq. 

It  is  certainly  no  less  tme  of  geology  than  of  anv  other  branch 
of  natural  science,  that  it  is  endangered  as  much  by  ''  false  facts 
as  false  theories.''  Such  *'  false  facta  "  are  not  merely  neutrally 
mischievous  :  they  are  fertile  sources  of  positive  error  and  erro- 
neous induction.  Even  if  the  true  character  of  the  "  false  fact " 
is  perceived,  it  will  often  not  be  till  it  has  added  much  to  that 
labour  whidi  every  true  naturalist  must  oftentimes  undergo  of 
^  laboriously  gropmg  about  in  the  dense  labyrinth  of  facts  *J' 

I  called  attention  some  months  ago  to  an  important  instance 
of  such  a  "  false  fact "  very  authoritatively  put  forth  as  to  the  ex- 
istence in  one  geological  sera  of  one  of  the  most  extraordinary  crea- 
tures which  geological  research  has  yielded — ^the  Pterodactylef* 
It  is  important  to  my  present  purpose  to  repeat  this  instance,  aa 
it  originated  in  a  very  common  source  of  such  false  £eu:ts,  and  one 
against  which  the  moat  able  inquirer  has  no  defence  if  he  depend 
for  his  material  on  the  dealer  instead  of  obtaining  it  aa  the  re- 
ward of  the  personal  exploration  in  the  field  of  himself  or  of  a  con- 
fidential collaborator.  Many  other  instances  might  be  cited  of 
positive  error  which  has  in  this  way  been  promulgated,  or  in 
which  the  danger  of  promulgating  still  greater  and  more  sweep- 

•  Oken's  preface  to  the  Ray  Society's  ed.  of  his  <  Elements  of  Phjsiophi- 
losophy.' 

f  See  vol.  xiz.  of  this  Journal,  p.  295,  note. 
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ing  error  has  been  only  averted  by  the  acuteness  of  a  practised 
and  able  palseontolc^t.  In  inunediate  connexion  with  the  chalk 
beds  I  will  name  one  other  instance  which  is  at  the  present  time 
drawing  forth  frequent  expressions  of  interest  and  surprise  from 
geologists^ — ^I  mean  the  alleged  discovery  of  a  bed  of  Ammonites 
and  allied  forms  in  the  upper  part  of  the  chalk ; — ^a  discovery 
which^  without  expressing  a  positive  opinion  as  to  the  absolute 
fact  impUed  in  it,  I  can  safely  say  is  at  present  unsustained  by 
any  facts  in  my  own  collection  (in  which  is  a  large  series  of  the 
specimens)  or  in  any  other  which  I  have  seen,  and  I  shall  pre- 
sently show  why  the  allegation  (which  imphes  an  induction)  has, 
at  present,  no  necessary  basis  of  absolute  fact,  even  admitting  the 
alleged  localities  to  be  correctly  stated. 

That  the  interest  and  importance  of  geology  as  a  science,  in 
all  its  branches  and  applications,  mainly  depend  upon  that 
stratigraphical  exactness  on  which  I  have  before  insisted*,  must 
be  a(£iiilted  equally  by  the  palaeontologist,  the  engineer  and  the 
surveyor.  I  propose  therefore,  very  briefly,  to  call  attention  now 
to  some  points : — I.  As  to  the  different  and  differing  beds  of  the 
white  chalk,  by  which  I  mean,  that  which  lies  above  the  chalk 
marl :  and  II.  As  to  the  causes  of  the  frequent  confusion  which 
exists  in  the  determination  of  the  true  position  of  chalk  fossils  ;-— 
which  will  lead  us  directly  to  another  interesting  question,  namely 
the  faults  and  dislocations  which  have  taken  place  in  the  chalk 
itself,  and  the  time  or  times  at  which  these  have  taken  place. 

I.  There  is  so  much  external  resemblance  between  hand  spe- 
cimens of  the  chalk  from  any  of  the  beds  above  included,  that  it 
is  little  surprising  if  those  not  familiar  with  actual  sections  gene- 
ralize the  whole  together. 

Dr.  Mantell  divides  the  beds  of  which  I  am  speaking  into 
"  upper  or  flinty  chalk  "  and  "  lower  chalk.''  This  division,  which 
was  made  in  his '  South  Downs'  (pp.  79  &  139),  is  retained  in  his 
'Medals  of  Creation'  (p. 33).  The  same  division  is  made  by 
Mr.  Lyell  (under  different  names)  in  his  '  Elements,'  vol.  i.  p.  386 
(ed.  1341),  and,  though  with  even  less  distinctness,  in  vol.  ii. 
p.  180.  Mr.  Morris,  in  his  ' Catalogue'  (p.  ix),  makes  a  similar 
division,  and  in  Mr.  Tennant's  ' Stratigraphical  List'  just  pub- 
lished by  the  ''Society  for  Promoting  Christian  Knowledge"  a 
like  division  is  made  (p.  37). 

In  all  these  cases  the  presence  or  absence  of  flints  is  made  the 
ground  of  division  of  the  beds.  I  do  not  deny  that  in  one  part 
of  the  white  chalk  flints  are  common,  in  another  part  absent  or 
rare.  But  I  altogether  demur  to  this  being  assumed  as  any  basis 
for  a  natural  division,  believing  that  presence  or  absence  to  be, 

*  In  he,  cit. 
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in  the  proper  sense  of  the  word^  a  mere  accident^  in  no  way  necee- 
earily  indicative  of  any  change  in  geological  deposit^  and  one 
which  might  happen^  and  in  fact  has  happened^  during  the  course 
of  very  different  formations^  and^  as  indeed  the  flinty  chalk  itself 
proves^  at  varying  periods  during  the  course  of  any  one  deposit*. 

We  may  however  find  other  characters^  sufficiently  well-marked, 
which  lead  to  positive  and  well-defined  divisions  of  the  white 
chalk.  Passing  over  minor  subdivisions,  three  great  divisions 
force  themselves  upon  the  observer's  attention  where  the  chalk  is 
fully  developed,  as  in  the  hills  and  valleys  of  Kent.  These  divi- 
sions may  be  stated  as — 1.  the  upper  chalky  which  happens  to 
coincide  pretty  exactly  [though  by  no  necessity,  as  above  indi- 
cated] with  the  chalk  having  horizontal  layers  of  flint,  and  may 
therefore  be  readily  distinguished  at  a  glance;  2.  the  middle 
chalk,  a  chalk  as  white  as  the  upper  chalk  and  lying  immediately 
beneath  it;  and  8.  the  lower  chaik,  which,  when  wet,  has  a  slightly 
^yer  tinge,  though,  when  dry,  not  thus  distinguishable  from 
either  of  the  above.  It  is  not  unimportant  to  notice,  that  the 
distinction  drawn  by  Mr.  Lyell  (p.  386)  between  soft  white  chalk 
and  hard  white  chaUc  is  a  distinction  which  will  not  hold.  The 
upper,  middle,  and  lower  chalk  is,  quite  indifferently,  hard  or 
soft  in  different  places.  There  are  places  in  which  the  middle 
chalk  is  so  extremely  rotten  that  it  is  almost  impossible  to  extract 
any  fossil  entire.  This  very  chalk,  again,  by  long  exposure  to 
the  atmosphere,  becomes  so  extremely  hard  that  it  will  turn  the 
edge  of  any  tool,  and  is,  from  its  extreme  hardness,  as  imprac- 
ticable as  before  from  its  rottenness. 

These  three  beds  are  to  be  distinguished  by  their  organic  con- 
tents. It  is  not  my  present  purpose  to  enter  m  detail  into  these ; 
it  is  sufficient  to  caSi  attention  to  the  divisions  by  a  few  broad  in- 
stances. The  most  unpractised  eye  will  at  once  perceive  the  dif- 
ference in  the  groups  of  Terebratuia  found  in  me  three  several 
beds.  The  distinctions,  not  merely  modifications,  but  in  marked 
characters,  between  the  Echinites  is  very  great ;  while  the  Inoee- 
rami  offer  the  means  of  no  less  broad  comparison.  These  last 
abound,  in  extraordinary  number  and  variety,  in  the  middle 
chalk.  The  abundance  and  character  of  the  remains  of  the  ver- 
tebrate animals  afford  no  less  important  means  of  marking  these 
divisions.  I  am  however  for  the  present  content  to  rest  the  di- 
stinction between  the  three  beds  upon  the  differences  presented 

•  Mr.  Lyell  sUtes  (as  ahore,  p.  386)  these  layers  to  be  "  from  two  to 
four  feet  distant  from  each  other."  It  witl,  however,  be  found,  in  fact,  that 
the  differences  are  much  more  striking.  I  am  acquainted  with  localities  in 
which  several  successive  beds  are  found  varying  from  one  to  two  feet  apart, 
or  less, — ^underlying  which  is  a  mass  of  chalk,  without  any  layers  of  flints,  at 
least  fifteen  or  twenty  feet  thick,  but  below  which  last  other  r^;ular  layers 
of  flints  are  found.    See  voL  xix.  of  this  Journal,  p.  15,  note. 
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by  the  Ventriculida  found  respectively  in  each,  and  which — as  I 
shall  particularly  show  when  detailing  the  species  of  that  family, 
— ^belong,  in  the  three  beds,  to  three  distinct  and  strongly-marked 
groups,  a  iact  which  illustrates  the  importance  of  the  careful  in- 
vestigation of  any  single  family,  to  whatever  class  it  may  belong. 
Of  the  three  groups  into  which  I  shall  show  that  that  family  must 
be  divided,  the  first  ( Ventriadites)  is  found  in  the  upper  chalk ; 
extremely  rarely  any  species  of  it,  and  then  very  doubtfuUy,  in  the 
middle  chalk :  the  second  {Kephalites)  is  very  rarely,  and  then 
also  doubtfully,  found  in  the  upper  chalk :  I  have  never  seen  a 
single  specimen  of  either  from  the  lower  chalk.  Of  the  third 
group  {Brachiolites),  while  some  species  are  perhaps  found  in  the 
upper  chalk  and  the  same  are  found  in  the  middle,  some  of  the 
most  marked  species — differing,  with  one  exception,  and  even  in 
that  with  a  modification  of  character,  from  those  last  named — 
are  found  in  the  lower  chalk  and  even  greensand. 

I  have  remarked  that  some  species  of  Ventriculida  are  found 
dovbtfully  in  one  or  the  other  bed.     This  leads  me  to  notice, 

II.  The  causes  of  the  doubt  and  confusion  which  exist  as  to 
the  tnie  position  of  many  fossils  from  the  chalk,  and  conse- 
quently as  to  the  character  of  the  respective  geological  sras. 

From  the  particular  mode  in  which  the  denudation  of  the  chalk 
has  taken  place,  it  happens  that,  in  many  pits,  in  many  parts  of 
Kent,  the  upper  part  of  the  same  pit  exhibits  the  upper  chalk, 
the  lower  part  the  middle  chalky  while,  within  five  minutes^  walk, 
lies  the  deep  lower  chalk.  Now  whether  fossils  be  picked  up  on 
the  floor  of  such  a  pit  or  out  of  blasted  blocks,  it  will,  generally, 
be  equally  impossible,  from  the  mere  hand  specimen,  to  deter- 
mine to  which  bed  it  belonged.  It  is  in  such  pits  as  these  that 
the  problematical  Ammonites,  &c.  have  been  found;  and  it  is  in 
such  pits  as  these  that  I  have  picked  up  the  specimens  of  Ven- 
triculidse  which  I  have  above  assigned  as  doubtful.  It  is  only  by 
very  careful  and  personal  examination  of  individual  sites,  and  not 
merely  of  localities,  that  the  exact  and  accurate  determination 
can  be  made. 

Another  important  source  of  error  is  the  faults  and  disloca- 
tions which  have  taken  place  in  the  chalk*.  These,  in  rocks  so 
similar  as  the  different  beds  of  the  white  chalk,  escape  any 
but  the  closest  attention.  The  following  instance  is  instructive. 
In  the  course  of  the  last  spring  I  visited,  in  company  with 
Mr.  Morris,  the  collection  of  Mr.  Harris  at  Charing.  I  learned 
that  there  had  long  been  a  friendly  dispute  between  Mr.  Harris 

*  I  do  not  allude  to  such  faults  m  Mr.  Lyell  figures,  p.  27.  vol.  ii.  of  the 
'  Elements,'  and  which  can  never  mislead,  but  to  cases  where  white  chalk 
only  is  seen  on  both  sides,  with  nothing  to  distinguish  the  two  to  the  super- 
ficial observer. 
*   Ann.  ^  Mag.  N.  Hist.   Vol.xn.  24 
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and  Mr.  Morris  (whose  stratigraphical  skjU  is  probably  unri- 
valed) as  to  whether  the  pits  whence  the  collection  was  mainly 
derived  were  upper  or  lower  chalk,  and  my  own  impression  was 
asked.  I  unhesitatingly  pointed  out  a  large  numbor  as  from  the 
upper  chalk,  bat  presently  came  to  some  which  I  was  equally 
clear  were  from  a  lower  bed  ♦.  I  was  somewhat  startled  by  the 
information  that  both  groups  were  from  the  same  pit.  A  per- 
sonal inspection  could  alone  be  satisfactory.  On  reaching  the  pit 
I  found, — and  it  was  fully  admitted  by  both  gentlemen, — that  it 
exhibited,  exactly  in  its  centre,  a  clear  line  of  fault,  of  which  the 
following  outline,  from  a  sketdi  made  on  the  spot,  may  give  eotae 
Fig.  I. 


idea.  I  immediately  pointed  out  to  Mr.  Harris  that  all  his  fos- 
rils  of  the  one  group  came  from  the  upper  part  of  the  chalk  on 
the  left  hand  of  the  line  a—b ;  all  those  of  tue  other  group  from 
the  chalk  on  the  right  hand  of  that  hue.  As  far  as  eould  be 
ascertained  from  his  personal  knowledge  and  from  exact  inquiry 
among  the  workmen,  this  was  found  to  be  the  case,  and  he  has 
unce  informed  me  that  the  su^eation  thus  made  has  been  of 
material  assistance  to  him  in  his  subsequent  observations.  The 
&ct  was,  that  the  former  side  exhibited  the  upper  chalk,  the 
latter  much  lower  beds.  Here  had  been  a  great  fault,  so  great 
that  these  so  different  beds  lay  side  by  side  with  one  another. 
The  whole  exposed  and  unbroken  surface  of  the  right-hand  side, 
shaded  in  the  accompanying  sketch,  was  poUahed  and  glistening, 
— as  true  a  case  oi  slickensides  as  could  be  found.  The  attrition 
had  been  with  such  force  that  several  large  flints  were  found 
actually  crushed  in  the  exact  line  of  fault.  The  band  on  the  upper 
part  of  that  aide  is  a  thin  layer  of  marl  to  which  I  cannot  now 
further  allude.  The  rows  of  flints  on  the  other  side  are  seen  in 
the  sketch. 

*  1  am  not,  at  thii  time,  quite  ctrUin  whellier  theie  were  (trictly  lOMn* 
ehaik  or  middU  chalk  fonni,  and  it  it  immaterial  to  the  pieteDt  punt. 
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It  is  unimportfmt  to  the  present  question  whether  this  is  a  case 
of  fault  in  the  ordinary  sense,  originating  in  upheaval  or  depres- 
sion due  to  canses  acting  from  belov,  or  whether  it  is  a  case  of 
sliding  towards  the  vaUey.  In  either  case  it  is  equally  import- 
ant that  it  and  all  such  cases  should  be  noted  and  known ; 
though  I  have  little  duuht  that  it  is  a  true  fault.  I  have  since 
met  with  another  case  of  undoubted  true  fault — the  direction  of 
the  fault  lieing  transverae  to  the  valley — at  a  distance  of  about 
twenty  miles  from  the  last.  Of  this  also  an  outline  is  here  given, 
in  which  a — b  will  be  seen  to  be  the  line  of  fault.  Both  aides 
exhibit  the  upper  chalk  only,  but  the  bult  is  well  seen  owing  to 
the  displacement  of  the  Uyera  of  flint*. 
Fig.  2. 


Another  phsenomenon,  which  is  found  especially  in  the  middle 
chalk,  is  well-worthy  oi  being  here  noted, — a  phsnomenon  not  of 
&ult,  but  of  £tlocatim.  In  pits  which  externally  appear  smooth 
and  unbroken,  and  lying  underneath  thick  beds  which  are  wholly 
undisturbed,  the  chalk  will  Bometimes  be  found  not  to  lie  in 
unbroken  or  merely  jointed  strata,  but  to  be  made  up  of  huge 
masses,  each  many  tons  in  weight,  and  each  of  the  faces  of  every 
one  of  which  is  smooth  and  polishedt>  There  is  no  rubbish :  aU 
is  massive :  but  there  has  clearly  been  very  much  dislocation  and 
disturbance,  and  which  must  have  taken  place  before  the  beds 
lying  above  were  solidified. 

But  beyond  each  of  these  evidences  of  motive  force  in  the  beds 
of  the  white  chalk  another  is  sometimes  found,  which  also  is 

*  Manr  other  iniUiicei  of  Taulti  in  the  chalk  have  came  under  mj  Qolice, 
to  which  1  ahall  probabl;  take  ■  future  opportunity  of  situdine  more  in  detail. 

t  Something  af  thii  kind  must  explsin  the  caae  cited  by  Dr.  Mantell, 
■  South  Downa,'  p.  149,  but  the  "  biwwn  "  cdour  i*  not  preicDt  in  the  io- 
ttaficei  I  have  before  me. 

24* 
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most  frequently  exhibited  in  the  middle  chalky  and  may  often 
mislead  or  puzzle  the  observer.  In  this  case  the  dislocation  may 
best  be  explained  by  describing  the  chalk  as  knotty.  One  of  the 
huge  masses  before  named,  when  broken  up,  occasionally  (by  no 
means  always)  presents  a  very  remarkable  appearance.  It  is  full  of 
extremely  hard  lumps  which  separate  readily  from  each  other  and 
which  seem  as  if  made  up  of  bundles  of  threads, — a  character  which 
is  often  more  than  merely  superficial.  It  will  be  clear  that,  as  the 
dislocation  last-named  could  not  take  place  without  some  of  the 
masses  being  violently  compressed  and  distorted,  when  that  com- 
pression and  distortion  took  place,  the  component  parts  of  the 
mass,  according  to  the  tenacity  or  cohesion  of  its  various  organic 
contents  and  the  varying  degrees  of  its  partial  consolidation, 
would  necessarily  assume  the  characters  which  are  thus  exhibited. 
I  have  collected  many  interesting  illustrations  of  these  phseno- 
mena, — having  found  many  organic  remains  quite  perfect  as  to 
condition,  but  divided  in  the  middle  by  one  of  these  knots.  In 
one  instance  an  unfortunate  fish  has  had  the  fore  part  of  his  head 
driven  from  its  place  by  a  knot,  which,  while  pushing  it  three 
inches  forward  horizontally,  has  pushed  it  two  inches  vertically 
down.  The  stria  caused  by  the  friction  are  usually  very  clear  in 
such  cases. 

Sometimes  the  knots  assume  very  peculiar  forms.  Fig.  3. 

Specimens,  very  regularly  striated,  are  often  sold 
by  dealers  as  fossil  wood,  and  the  specimen  here 
figured  might  easily  be  placed  in  that  convenient 
group-— the  Coproutes.  The  knots  in  this  in- 
stance are  unusually  regular.  Several  were  found, 
one  above  the  other,  Uke  the  joints  of  a  stem.  I 
brought  away  the  two  figured. 

As  to  the  time  at  which  these  forces  acted  upon 
the  chalk,  it  would  seem  that  they  have  not  been 
confined  to  any  one  age.  As  far  as  my  observa- 
tions extend,  the  dislocations  above-noticed  have 
been  temporary  and  are  principally  confined  to 
one  bed  and  sera, — the  middle  chalk.  The  faults, 
on  the  contrary,  have  been  more  extensive  through 
the  beds.  The  former  therefore  took  place  before 
the  close  of  the  secondary  period  and  before  the 
superposition  of  the  upper  chalk.  The  latter  must 
have  taken  place  at  a  much  later  period'*',  and  we 
are  not  altogether  without  evidence  that  it  was 
comparatively  recent.  Some  time  ago  I  obtained, 
from  the  solid  chalk,  the  well-preserved  tooth  of  a 
fossil  horse.  Without  entering  into  any  nice  quea-  Two-thirds 
tion  as  to  whether  this  belongs  to  the  species        nat.  nxe. 

*  It  is  unnecessary  to  allude  now  to  the  cases  of  shivered  flints  in  beds, 
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distinguished  by  Professor  Owen  as  characteristic  of  the  Miocene 
or  of  the  Drift  *^  it  is  sufBcient  that  his  eye  at  once  recognized  it 
as  a  fossil  form.  I  was  careful  to  ascertain  the  exact  details  of  the 
spot  wherein  it  was  imbedded.  The  pit  was  near  the  top  of  one 
of  the  highest  hills  in  Kent,  on  or  near  which  was  no  diluvium 
whatever,  and  a  vegetable  soil  of  hardly  appreciable  thickness. 
There  was  no  fissure,  nor  would  any  disturbance  of  the  bed  have 
been  noticed  without  very  dose  inspection.  That  inspection 
however  showed  that  there  had  been  some  displacement,  which, 
though  the  two  walls  were  then  so  close  that  the  blade  of  a  knife 
could  not  be  inserted,  had  doubtless  once  yawned,  and  thus  en- 
abled this  mammalian  fossil  of  the  tertiary  beds  to  lodge  deep 
down  in  what  it  might  be  hard  to  persuade  many  was  not  solid 
undisturbed  chalk.  It  was  middle  chalk  on  each  side  of  the 
line,  so  that  the  amount  of  relative  displacement  could  not  be 
ascertained.  The  tooth  was  found  about  twenty  feet  from  the 
present  surface. 

I  have  thus  endeavoured  to  call  the  attention  of  observers  to 
some  of  the  conditions  which  should  be  borne  in  mind  by  those 
who,  in  investigating  the  chalk  formation,  geologically  or  palse- 
ontologically,  would  avoid  the  danger  of  making  the  "  labyrinth '' 
of  their  feUow-labourers  more  '' dense  ^'  by  the  accumulation  of 
"  false  facts.'' 


XXXIII. — Description  of  Clinteria  Hoffmeisteri,  a  new  species  of 
the  family  Cetoniadse,  from  North  India,  By  Adam  White^ 
F.L.S.,  Assistant  Zool.  Dep.  British  Museum. 

Cetonia  (Clinteria)  Hoffmeisteri. 

C.  viridescenti-fusca  supra  obacura,  subtus  nitida;  pilosa;  thorace 
albo-marginato,  lineaque  media  alba ;  scutello  albo ;  elytris  albo- 
marginatis  margine  interna  linea  alba,  ramulos  2  aut  3  emittente, 
vitta  submarginali  rubra,  et  linea  subinterrupta  subobliqua  me- 
diana ;  margine  suturae  postica  vitta  alba  interrupta ;  pygidio  albo, 
brunneo  marginato. 

Hah.  in  India.     Mas.  Brit,  et  "  £.  India  House."    Dr.  Horsfield. 

Head  cupreous ;  antennse  reddish ;  legs  and  the  under  parts 
of  a  dark  purplish  coppery  red,  without  spots,  clothed  with  long- 
ish  ochrey  gray  hairs ;  the  hairs  similar  in  colour  on  the  upper 

as,  though  they  are  shivered,  the  strata  have  not  heen  dislocated  and  do  not 
therefore  affect  the  present  point     They  are  of  coarse  evidence  of  some 

Sowerfiil  agitation,  which  was  probably  the  same  which,  in  other  spots,  prcH 
need  these  faults. 
*  Brit  Fobs.  Mammals,  pp.  383,  392. 
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parts,  but  shorter  and  giving  a  yellowiah  gray  tinge  to  the  white 
parts* 

The  figure  represents  the  insect  magnified 
twice  its  natural  size.  I  might  have  given 
a  more  elaborate  description ;  but  as  there 
did  not  occur  to  me  in  its  examination 
any  very  remarkable  difierence  in  structure 
between  this  and  the  aUied  species  mentioned 
beneath,  the  above  mav  suffice. 

In  general  form  and  look  this  spedes  has 
considerable  resemblance  to  C.  spilatdy  Hope, 
Oray^s  Zool.  Misc.  p.  25,  of  which  the  C. 
himalayensia  figured  by  Gory  and  Percheron 
may  be  consid^ed  a  local  variety,  and  perhaps  ^«  Hojfmei9ten,Whii», 
also  the  C.  canfiTiis,  Hope,  Zool.  Misc.  25,  Gory  and  Perch,  t.  77. 
f.  6,  Burm.  Handb.  iii.  p.  304 ;  but  its  shortness,  hairiness,  mark- 
ings and  other  characters  specified  above,  will  at  once  (fistinguish 
it ;  and  better  still  the  acoompan  ving  woodcut,  carefully  drawn 
by  Mr.  WiUiam  Wing  from  the  Museum  specimen,  wiU  at  once 
establish  the  difference. 

Dr.  W.  Hoflfmeister,  in  memory  of  whom  this  very  distinct  and 
charming  species  of  Cetonia  is  named,  passed  through  London 
on  his  way  to  India.  His  amiability,  earnestness  and  intelligence 
would  have  soon,  had  he  lived,  gained  him  a  reputation  like  that 
of  his  uncle  Prof.  Lichtenstein  of  BerUn.  In  India  he  was  at- 
tached as  physician  to  the  suite  of  Prince  Waldemar  of  Prussia^ 
and  at  the  battle  of  Ferozeshah  was  killed  while  attending  on  the 
prince,  who  insisted  on  sharing  with  Lord  Hardinge  the  honour- 
able  danger  of  advancing  in  front  of  the  line  to  encourage  the 
British  troops.  Dr.  Hoffmeister  was  much  attached  to  the  study 
of  insects,  and  seemed  well  acquainted  with  the  European  forms. 
In  his  letters  to  his  friends  frt)m  the  East  Indies,  published 
after  his  death  by  Dr.  A.  Hoffmeister,  he  has  given  good  proof 
of  his  powers,  his  shrewd  observations  and  his  affectionate  dis- 
position. 

In  the  next  number  of  the  '  Annals  ^  wiU  be  given  a  ccmtinua- 
tion  of  remarks  on,  and  additions  to,  ''  the  list  of  Cetoniadous 
insects  in  the  collection  of  the  British  Museum.'^ 
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XXXIV. — On  Conjugation  in  the  Diatomacese.  By  6.  H.  K. 
Thwaites,  Lecturer  on  Botany  and  Vegetable  Physiology  at 
the  Bristol  Medical  School. 

[With  a  Plate.] 

To  the  Editors  of  the  Annah  of  Natural  History. 

GbntleHVN^  2  Kingsdown  Parade,  Brutol,  Oct.  6,  1847. 

I  AM  now  enabled  to  make  some  interesting  additions  to  my 
previous  papers  on  Conjugation  in  the  Diatomaeeie,  the  result  of 
a  very  attentive  examination  of  the  species  therein  referred  to,  as 
well  as  of  others  which  it  has  since  been  my  good  fortune  to 
detect  with  conjugated  frustuleS. 

In  my  last  communication  I  stated  that  the  sporangia  of  the 
four  species  there  named  bore  a  close  resemblance  to  the  firustules 
of  Cocconema,  and  that  the  sporangia  of  Coeconema  lanceolatum 
differed  apparently  in  no  respect  but  in  size  from  the  frustules  of 
that  species.  At  that  time  I  suspected,  but  had  not  evidence 
sufficient  to  prove  it  with  certainty,  that  in  the  other  three  spe- 
cies adverted  to  the  sporangia  became  eventually  similar  in  form 
to  their  parent  frustules,  and  that  the  Cocconema-like  appearance 
was  merely  that  of  their  immature  condition :  such  I  can  now 
state  positively  to  be  the  fact  as  respects  the  seven  species  which 
have  occurred  to  me  with  mature  sporangia,  as  I  have  succeeded 
in  tracing  the  change  to  the  form  c^  the  frustule  so  satisfactorily 
as  to  leave  not  the  shadow  of  a  doubt  in  my  own  mind  as  to  the 
fact ;  and  not  only  can  I  venture  to  state  thus  much^  but  also  can 
with  equal  certainty  affirm  that  the  sporangia,  like  the  frustules, 
undergo  fissiparous  division ;  and  that  in  the  two  species  of  Chm' 
phonema  mentioned  in  this  paper,  they  become  stalked  like  the 
latter,  so  as  to  make  Xheir  mutual  resemblance  still  more  striking. 
This  circumstance  lessens  the  probability  of  frustules  and  their 

rrangia  being  described  as  distinct  species,  especially  as  it  is 
the  fact  that,  although  sporangia  far  exceed  in  size  their 
identical  parent  firustules,  they  may  not  be  at  all  or  but  very 
slightly  larger  than  ordinary  firustules  of  the  same  species  do 
sometimes  become.  It  seems  to  me  likely,  however,  that  Kiitz- 
ing's  ^^  Epithemia  Vertague"  is  the  sporangium  of  Eunotia  tur- 
gtda,  Ehr. 

It  will  be  seen  by  the  accompanying  Plate,  that  in  most  of  the 
species  there  figured  the  conjugated  frustules  become  divided  into 
two  separate  halves  to  allow  of  the  escape  of  their  contained  endo- 
chrome ;  in  Oomphonema  nUnutissimum  and  Fragilaria  pectinalie, 
however,  the  endochrome  esci^es  by  a  sUt  at  one  end  of  the  fi*us- 
tule.     Fragilaria  pectinalie  diners  too,  it  wiU  be  observed,  from 
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all  the  others  in  one  sporangium  only^  instead  of  two^  being  pro- 
duced from  the  pair  of  conjugated  firustules.  This  sporangium^ 
which  is  at  first  cylindrical,  soon  assumes  a  flattened  somewhat 
quadrangular  form,  and  in  many,  but  not  in  all  cases,  undei^oes 
fissiparous  division  before  it  has  put  on  the  exact  appearance  of  a 
frustule  of  the  Fragilaria. 

It  cannot  be  doubted  that  in  a  physiological  point  of  view  the 
phsenomena  here  brought  forward  are  of  great  value,  and  there 
are  many  questions  relating  to  impregnation  in  plants  and  ani- 
mals upon  which  they  may  have  an  important  bearing.  I  pur- 
pose in  an  early  communication  sending  some  observations  on  this 
subject  for  insertion  in  your  valuable  periodical. 

I  am,  (Gentlemen,  your  very  obedient  servant, 

6.  H.  K.  Thwaites. 

P.S.  October  23,  1847.  My  valued  correspondent,  the  Rev. 
William  Smith  of  Wareham,  has  recently  sent  me  specimens  of  a 
new  and  very  beautiful  species  of  Schizonema  (which  I  purpose 
figuring  and  describing  under  the  name  of  S.  subcofusrens),  some 
of  the  frustules  of  which  I  was  fortunate  enough  to  detect  in  a 
conjugated  state :  the  sporangia  are  produced  in  a  similar  way  to 
those  of  Cocconema.  I  am  indebted  to  the  same  gentleman  for 
the  opportunity  of  discovering  the  conjugated  frustules  of  Eunotia 
zebra,  Ehr.  (which  a  good  deal  resemble  those  of  E.  turgida), 
Epithemia  gtbha,  Kiitz.,  and  Fragilaria  pectinalis,  sent  amongst 
other  interesting  Algae  from  his  neighbourhood. 

EXPLANATION  OF  PLATE  XXIL 

Fig.  A.  1 .  Fxlment  of  FrtMilaria  pectinalis,  Lyng. :  ♦,  side  view  of  frastule. 

—  2  to  5  inclusive.  The  same  species  in  conjugation,  exhibiting  the 

sporangium  in  various  stages  of  development. 

—  6  and  7.  Mature  sporangia  of  Fragilaria  pectinalis. 
Fig.  B.  L  Frustules  of  Gomphonema  minutiMimum,  Ag. 

—  2,  3  and  4.  The  same  species  in  conjugation. 

—  5.  Mature  sporangia,  become  stalked  Eke  the  frustules. 
Fig.  C.  1.  Cocconema  laneeolatum,  Ehr. 

—  2  and  3.  The  same  in  conjugation. 
Fig.D.  1.  Gomphonenuif  n.  9.1 

—  2  and  3.  Different  views  of  the  same  in  conjugation. 
Fig.  £.  I.  Cocconema  Cistida,  Ehr. 

—  2.  The  same  species  in  conjugation. 
Fig.  F.  ] .  Epithemia  gibha^  Kiitzing. 

—  2.  Tne  same  in  conjugation. 


Bibliognqihical  Notices.  345 


BIBLIOGRAPHICAL  NOTICES. 

MonograpMa  Heliceorum  Vtventium,  Auctore  Ludovico  Pfbiffer,  Dr. 
Leipsic :  London,  Williams  and  Norgate. 

Aftbr  the  lapse  of  many  years,  this  long- announced  publication 
has  at  length  made  its  appearance.  The  well-known  lengthened 
researches  of  the  author,  and  his  personal  inspection  of  the  typical 
specimens  in  the  chief  museums  and  more  important  private  collec- 
tions of  Europe,  have  excited  a  more  than  ordinary  feeUng  of  interest 
respecting  it, — a  sentiment  which  the  profound  knowledge  of  his  sub- 
ject displayed  by  him  in  his  intercourse  with  conchologists  during 
his  recent  visit  to  England  has  by  no  means  tended  to  allay.  It  is 
solely  by  that  undivided  attention  to  one  particular  branch  of  na- 
tural history,  which  has  been  devoted  to  the  investigation  of  the 
Snails  by  Dr.  Pfeiffer,  that  the  unravelling  of  that  tangled  mass  of 
synonyms,  which  the  presumptuous  ignoratice  of  tyros  and  the  care- 
less indolence  of  compilers  have  alike  generated  and  fostered,  can  suc- 
cessfully be  attempted ;  and  the  author's  comparison  of  types  and 
frequent  correspondence  with  other  writers  upon  conchology  com- 
bine in  giving  a  stamp  of  authority  to  his  labours.  The  first  part 
only  of  this  monograph  of  Helices  is  as  yet  before  the  public :  we 
learn  however  from  the  accompanying  prospectus  that  the  remainder 
will  be  issued  at  no  distant  interval,  and  that  the  entire  work  will 
occupy  two  octavo  volumes.  In  160  pages  are  contained  diagnoses 
of  between  four  and  five  hundred  species  of  shells  ;  the  total  number 
intended  to  be  described  is  2100.  This  is  an  immense  increase  to 
our  knowledge  of  this  family,  the  aggregate  species  of  the  several 
genera  included  by  our  author  under  Helix  amounting  in  the  pages 
of  Lamarck  to  224,  of  the  second  edition  of  the  '  Animaux  sans  Ver- 
t^bres'  by  Deshayes  to  536,  and  in  F^russac's  great  work  to  573. 
The  following  genera  are  regarded  by  Dr.  Pfeiffer  as  coming  within 
the  limits  of  his  work :  Anostoma,  Tomigerus,  Streptaxis,  Odontostoma 
{Proserpina),  Helix  (including  Carocolh  and  Nanina),  Bulimus,  Acha- 
tina.  Pupa,  Cylindrella,  Daudebardia,  Vitrina,  Succinea,  Balea,  Tor- 
natellina,  and  Clausilia.  As  no  less  than  1132  species  belong  to  Helix 
proper,  a  very  elaborate  sectional  arrangement  is  proposed  for  faci- 
litating their  determination ;  without  which  assistance  indeed,  the 
toil  of  searching  through  some  hundreds  of  descriptions  in  ascertain- 
ing the  name  of  a  single  specimen,  would  be  insufferably  tedious. 
And  yet  this  praisewordiy  subdivision  is  neglected  in  the  majority  of 
conchological  monographs  which  are  annually  appearing ! 

The  language  in  which  the  results  of  the  author's  observation  and 
reflection  during  a  period  of  ten  years  (as  he  informs  us)  is  commu- 
nicated to  his  readers,  is  that  universal  medium  of  communication 
among  naturalists,  the  Latin  tongue ;  not  sparingly  used  for  brief 
diagnoses,  betraying  too  often  the  writer's  inability  to  express  him- 
self satisfactorily  and  lucidly  in  it,  followed  by  longer  notes  in  his 
vernacular  explanatory  of  his  meaning,  but  written  throughout  in 
that  classic  dialect,  without  the  interpolation  of  a  single  word  of  his 
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native  speech.  This  will  doubtlessly  ensure  it  a  widely  extended 
circulation ;  the  practice  of  each  individual  writer  describing  his  sup- 
posed new  species  in  his  own  particular  language*  of  course  limiting 
the  perusal  of  his  work  to  those  conversant  with  that  tongue,  and 
entailing  great  confusion  (where  the  work  is  not  illustrated)  through 
foreigners  reproducing  the  species  under  other  appellations  through 
a  justifiable  ignorance  (since  a  knowledge  of  all  the  tongues  of  Europe 
cannot  be  expected  from  any  man,  and  their  acquisition  would  leave 
but  little  leisure  to  be  devoted  to  the  study  of  nature)  of  their  prior 
publication. 

It  is  periiaps  to  be  regretted  that  no  plates  accompany  the  letter- 
press, the  references  being  frequently  to  unpublished  (at  least  they 
have  not  as  yet  reached  us  in  England)  figures  in  Kuster's  costly  and 
bulky  edition  of  Chemnitz's '  Conchylien  Cabinet,'  a  book,  whose  pro- 
tracted periodical  issue  and  the  rudeness  of  execution  in  its  earlier 
plates,  combined  with  the  comparative  want  of  research  displayed  by 
the  editor  in  the  earlier  portion  of  it,  have  almost  exdudeid  it  from 
our  libraries  in  England,  and  rendered  us  ignorant  how  much  valu- 
able matter  Lb  engulfed  in  the  more  recent  numbers,  wherein  in- 
deed a  very  consideraUe  number  of  hitherto  unpubliBhed  species 
have  of  late  appeared.  An  atlas  of  engravings  alter  the  fietshion  of 
Rossmasler's  '  Iconography  of  the  European  Land  and  Freshwater 
Shdls»'  and  produced  at  a  similar  moderate  charge,  would  prove  a 
most  valuable  companion  to  Dr.  Pfeiffer's  text,  and  would  not  (we 
believe)  be  unappreciated  by  the  public. 

In  conplusion  we  may  state,  that  there  is  throughout  exhibited  a 
sound  and  practical  acquaintance  with  conchologiod  literature,  par- 
ticulariy  with  that  of  England ;  and  with  a  singular  frankness,  sueh 
species  as  the  author  has  himself  been  unable  to  recognize  are  indi- 
cated by  a  symbolic  mark.  This  latter  proceeding  may  appear  un- 
important, yet  how  many  difficulties  could  be  solved,  were  we  thus 
enabled  to  ascertain  the  exact  extent  of  an  author's  acquaintance  with 
the  established  species  previous  to  his  constitution  of  new  ones ! 

Fauna  littoralu  Norvegia,  oder  Beschreibung  und  AbbUdungen  neuer 
oder  wenig  bekannten  Seethiere,  nebst  Beobachtungen  Uber  die  Orga- 
nisaiioH,  Lebensweise  u,  Entwickelung  derselben  von  M.  Sabs,  Doctor 
der  Philosophic,  &c.  Erstes  Heft,  mit  10  Kupfertafeln.  Chris- 
tiania,  1846. 

The  first  number  of  a  very  interesting  work  which  we  are  anxious 
to  recommend  to  the  support  of  British  zoologists.  It  is  written  in 
the  German  language  with  the  characters  of  the  new  genera  and  spe- 
cies in  Latin :  it  is  in  folio,  and  this  number  contains  94  pages  and 
10  plates,  well-engraved  and  imcoloured.  The  species  illustrated 
are — 

1 .  Syncoryna  Sarsii,  Lov. 

2.  PonocoBTNA,  a  new  genus,  =s  Hgdraetuua  of  Van  Beneden ;  and 
the  P.  camea,  Sars,  is  very  probably  the  same  as  the  Hgdracimia 
rosea f  Van  Beneden. 
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3.  Pbrigomimus  (nov.  gen.).  "  Polypi  pallio  membranaceo,  tu- 
buloso,  gemmis  matri  simUibus  imperfectis  ramoso,  capitulo  molliori 
non  retractiH,  affix! ;  tentaculis  sub  ore  yerttcillatis,  biseiialibus. 
Gemmae  matri  dissimiles  etovis  carentes  non  in  capitaliB,  sed  in  caule 
ramulisque  sparse,  campanulatae,  cirris  marginalibus  quataor."  P. 
tmucoides  is  the  only  species  :  it  seems  related  to  the  Campanularia 
dumosa  of  British  authors. 

4.  Cytma  octopunetata ;  a  new  species  without  a  Latin  ^agnosis, 
but  well-figured. 

5.  PennatHla  borealtBf  "  16  ad  81  poUiearis,  valde  elongata,  rubra ; 
pinnulb  breyiusculis,  semilunaribus,  apicem  versus  longioribus  et 
imbricatis,  basin  versus  minoribus  et  magis  distantibus,  cellulis  po- 
lyporum  in  seriebus  2 — 3  irregularibus  dispositis ;  rhachide  angusto ; 
stipite  (sterili)  tertiam  ad  quintam  totius  partem  lequante,  fusiformi, 
parte  bulbosa  antice  margine  elevato  et  supra  papillis  sanguineis. 
Polypi  albidi,  tentaculis  8  pinnatis  apioe  acurainatis,  pinnulia  lon- 
gioribus setaceis."    A  very  fine  species. 

6.  Lucemaria  quadricomis,  Mull,  sb  L.  fafeicularh,  Flem. 

7.  Lucemaria  auricula,  Rathke. 

8.  Lucemaria  cyathifbrmis,  nov.  sp. 

9.  Arachnactis  (noT.  gen.).  "  Animal  liberum,  molle,  natans; 
corpus  breviter  cylindricum,  panrum,  basi  rotundata,  disco  suctorio 
carente ;  os  seriebus  tentaculorum  non  retractilium  duabus  circum- 
datttm,  exterioribus  longissimis,  interioribus  brevibus."  One  species 
is  known,  which  M.  Sars  calls  A,  albida.  It  may  be  compared  to  a 
detached  head  of  a  Tubularia  fioating  at  freedom  in  the  sea. 

10.  AoALjffOFSis  (nov.  gen.).  "  Partes  cartilagineae  superiores seu 
natatorise  ut  in  Agalmate ;  inferiores  numerosse,  solids,  triangulares, 
sparsae,  non  tubum  componentes,  sed  modo  una  earum  extremitate 
canali  reproductorio  aflixae  caeterumque  liberae,  pro  emissione  tubu- 
lorum  suctoriorum  ac  tentaculorum  ubicunque  fissuras  praebentes. 
Canalis  reproductorius  longissimus,  tubulos  suctorios,  vesiculas  varies 
formae  et  tentacula  offerens.  Tentacula  ramulis  clavatis  (clava  varise 
formae)  obsita."  llie  only  species  is  named  A,  elegans,  and  well  it 
is  entitled  to  its  designation.  It  is  described  and  figured  in  the  best 
manner  of  the  author. 

11.  Diphyes  truncata  (nov.  sp.),  "  partibus  utrisque  cartilagineis 
corporia  pentagonia :  anteciori  pyramidal!,  postice  truncata  absque 
appendicibus ;  posteriori  utraque  extremitate  truncata,  postice  infra 
appendioe  horizontal!  foliacea  margine  inciso ;  cavitatibus  natatoriis 
aequalibuB.  Squamis  in  canali  reproductorio  cartilagineis  fomicatis 
margine  integro." 

12.  Diphyes  biloha  (nov.  sp.),  "  partibus  utrisque  cartilagineis  cor- 
poris fere  ut  in  praecedenti  specie,  sed  anteriori  postice  supra  cavi- 
tatem  natatoriam  appendice  horizontal  foliacea  biloba,  lobis  rotun- 
datia  ;  posteriori  quam  priori  multo  minori ;  squamis  in  canali  repro- 
ductorio cartilagineis  fomicatis  margine  quadridentato." 

13.  Echinaster  aanguinolentus  ss  Aaterias  aanguinolenia,  MiiU.  = 
Echinaster  Sarsii,  MiilL  and  Trosch.  The  development  of  the  spe- 
cies is  minutely  traced  and  elaborately  described  and  figured. 
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14.  AateracmUhion  Mutteri,  Sara. 

15.  Salpa  rundfuUa,  Ghamisso.     A  very  elaborate  history  of  the 
species. 

16.  Salpa  spinosa,  Otto.     Described  with  fullness  equal  to  the 
preceding. 

17.  FUograna  implesa.  Berk. 

18.  Olioobbanchus  (nov.  gen.).     **  Corpus  teres  arenicolifbrme 
.Cauda  attenuata,  segmentorum  quodque  ex  annulis  quatuor  compo- 

situm.  Caput  distinctum,  antice  truncatum,  tentaculis  duobus  bre- 
vibus;  OS  subtus  proboscide  brevissima  inerme;  anus  terminalis 
cirris  quatuor.  Pinnae  in  segmento  quoque  utrinque  duae  discretSB 
ex  mammillis  cum  fasciculis  eetarunr  capiUarium  constantes,  in  seg- 
mentis  anticis  14 — 15  absque  appendicibus,  in  reliquis  vero  et  cirro 
superiori  et  inferior!  conico  sen  fusifonni  omatse.  Branchiarum  ar« 
busculaeformium  ramosissimarum  paria  quatuor  in  segmentiB  anticis 
corporis  supra  et  pone  pinnas  in  dorso."  This  genus,  as  Sars  after- 
wards learned,  is  the  same  as  the  Scalibregma  of  H.  Rathke  instituted 
in  1843;  but  it  is  doubtful  whether  Sars'  species — Oligobranchus 
roseus — is  the  same  as  the  Scalibregma  inflatum  of  Rathke ;  the  pro- 
bability is  that  they  are  distinct.  There  is  reason  to  believe  that  the 
genus  Travisia  of  Dr.  Johnston  (1840)  will  have  to  meige  also  in 
Scalibregma ;  the  IVmjisia  apparently  having  been  imperfectly  and 
erroneously  characterized  from  the  bad  condition  of  the  specimen  in 
the  Doctor's  possession  :  see  Ann.  Nat.  Hist.  iv.  p.  375.  An  exami- 
nation of  a  living  individual  of  IVavisia  is  required  to  clear  up  all 
doubts. 

In  the  Press. 

We  are  glad  to  learn  that  a  new  work  on  the  British  Shells  and 
Mollusca,  the  joint  production  of  Prof.  E.  Forbes  and  Mr.  Sylvanus 
Hanley,  which  is  intended  to  appear  in  Van  Voorst's  series  of  British 
Zoology,  is  considerably  advanced.  All  the  known  species  are  pro- 
posed to  be  delineated,  and  seventeen  of  the  copper  plates  are  already 
engraved  by  Mr.  Sowerby,  jun. 

Professor  Daubeny  of  Oxford  has  in  the  press,  and  nearly  ready 
for  publication,  a  new  and  much  enlarged  edition  of  his  Description 
of  Active  and  Extinct  Volcanos. 

The  present  Edition  will  be  found  to  contain  nearly  twice  the 
amount  of  matter  included  in  the  preceding  one,  embracing  not  only 
such  new  facts  and  observations  with  respect  to  volcanos  as  have 
been  brought  to  light  since  its  first  appearance  in  1 826,  but  likewise 
the  allied  phaenomena  of  Earthquakes  and  Thermal  Springs,  as  weU 
as  a  fuller  discussion  of  the  theories  connected  with  those  subjects. 

A  work  is  in  preparation  by  Mr.  H.  E.  Strickland  and  Dr.  A.  G. 
Melville  on  the  Natural  History  and  Osteology  of  the  Dodo,  the 
Solitaire,  and  other  extinct  birds  of  Mauritius,  Bourbon  and  Rodri- 
guez. It  will  be  published  in  4 to  by  Mr.  Lovell  Reeve,  and  will  be 
illustrated  by  numerous  lithographic  plates,  woodcuts  and  other  en- 
gravings. 
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PROCEEDINGS  OF  LEARNED  SOCIETIES. 

ZOOLOGICAL  SOCIETY. 

June  22,  1847. — Harpur  Gamble,  Esq.,  M.D.,  in  the  Chair. 
On  thb  Pobcupinbs  of  the  Oldbb  ob  Eastern  Continent,  with 

DS8CBIFTION8    OP    SOME    NEW    SPECIES.      Bt  J.  £.  GbAT,   EsQ., 

F.R.S.,  F.Z.S.  ETC. 

This  genus,  on  account  of  the  similarity  of  the  appearance  of  the 
species,  has  been  very  imperfectly  examined.  M.  F.  Cuvier,  in  the 
eleventh  volume  of  the  '  M^moires  du  Museum,'  has  given  a  paper 
on  the  crania  and  teeth  of  the  family,  and  divided  them  into  genera, 
forming  those  of  the  old  world,  which  alone  came  within  the  scope 
of  this  communication,  into  two :  the  first  he  calls  Hystrix,  and 
figures  as  the  type  a  skull  which  he  considers  as  that  of  the  PorcU' 
pine  of  Italy ;  and  formed  a  second  genus  under  the  name  of  Acan^ 
thion  for  a  skull  brought  by  Leschenault  from  Java,  and  a  skeleton 
described  by  Daubenton  (Buffbn,  H.  N.  xii.  t.  53)  in  the  Paris  Mu- 
seum. He  gives  a  general  description  and  some  observations  on  the 
relative  size  of  the  face  and  brain-cavity,  rather  than  a  character  for 
these  genera,  and  no  distinctive  character  by  which  the  two  species 
of  the  genus  Acanthion  can  be  recognized. 

The  Baron  Cuvier  does  not  take  any  notice  of  the  genus  Acanthion 
in  the  second  edition  of  the  '  R^gne  Animal'  (i.  215),  but  merely 
observes  that  the  Indian  and  African  species  have  their  heads  less 
swollen ;  but  he  formed  for  the  fasciculated  Porcupine  (^H.fasciculata) 
a  genus  under  the  name  of  Atherura,  characterized  by  the  muzzle 
not  being  swollen,  and  the  tail  elongated  and  not  prehensile.  Some 
authors,  as  Fischer  (Synopsis  Mam.  i.  267,  ii.  602),  have  considered 
this  animal  as  the  one  on  which  F.  Cuvier  established  his  genus 
Acanthion,  See  on  this  subject  the  excellent  remarks  of  Mr.  Bennett 
on  the  gardens  and  menageries  of  the  Zoological  Society,  i.  176. 

J.  F.  Brandt,  in  the  '  M^moires  de  1' Academic  Imp^riale  des  Sci- 
ences de  Saint  P^tersbourg'  for  1835,  on  the  Rodent  in  the  mu- 
seum of  that  Academy,  has  also  overlooked  M.  F.  Cuvier's  genus, 
and  he  observes,  "  The  genus  Acanthion  of  F.  Cuvier  I  add  to  the 
genus  Hyatrix,  on  account  of  the  resemblance  of  the  cramum  of 
H,  hemitorostris  with  that  of  Acanthion  Daubentonii,  G.  Cuvier, 
although  he  proposed  the  new  genus  Atherura^  does  not  say  a  word 
respecting^ can/ Aion  in  the  new  edition  of  the  '  Regne  Animal' ;  and 
I  should  almost  conclude  from  his  words  under  the  genus  Hystrix 
(i.  215), — '  there  are  (in  the  genus  Hystrix)  species  with  the  head 
less  swollen ;'  that  he  himself  regarded  the  quotation  Acanthion  and 
Hystrix  as  one  and  the  same." — Mim,  Acad.  Pitersh.  1835, 267,  note, 

I  may  here  remark,  that  the  skull  figured  by  M.  F.  Cuvier  as  that 
of  the  Italian  Porcupine  does  not  agree  with  our  specimen  of  the  skull 
of  the  European  species,  and  belongs  to  what  I  have  considered  the 
genus  Acanthion,  as  I  keep  the  name  of  Hystrix  for  the  old  Linnsean 
species  H,  cristata :  that  the  skuU  figured  by  Brandt  as  a  new  species, 
under  the  name  of  Hystrix  hemitorostris,  does  agree  with  our  speci- 
men from  Xanthus,  which  I  regard  as  the  European  species ;  and 
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thoagh  he  compares  it  in  the  note  ahove  quoted  with  F.  Cuvier's 
figure  of  the  genus  Acanthum,  it  differs  from  that  figure  in  most  im- 
portant characters ;  while  the  skull  which  Brandt  figures  for  that  of 
Hystrix  cristata  yery  nearly  resembles  F.  Cuvier's  figure  above  re- 
ferred to,  which  represents,  according  to  the  characters  pointed  out 
in  this  communication,  what  I  regard  as  the  genus  AcamtkioM. 

Having  had  the  opportunity  of  comparing  the  various  skulls  and 
skeletons  of  the  species  of  this  genus  contained  in  the  British  Mu- 
seum with  the  skulls  of  the  Indian  species  in  the  collection  of  Colonel 
Cautley,  and  with  the  three  skulls  in  the  collections  of  the  Zoological 
Society,  I  have  been  induced  to  make  the  following  conmiunication 
to  the  Meeting,  as  containing  the  results  of  this  examination,  and 
with  the  hope  of  calling  the  attention  of  the  Members  to  the  neces- 
sity of  further  attention  to  this  hitherto  neglected  genus.  These 
skuUs  form  themselves  into  three  groups,  and  that  I  may  not  encum- 
ber science  with  new  names,  I  have  used  the  three  already  proposed 
by  the  brothers  Cuvier,  though  the  characters  I  have  given  for  the 
genus  Acanthion  may  not  be  such  as  M.  F.  Cuvier  had  in  his  mind 
when  he  formed  the  division. 

SyHOpiit  of  the  Genera, 

I.  TttU  short;  ekuH  convex  above;  the  naeal  and  intemuutilhay  bonee 
large  to  (or  to  behind)  the  front  edge  of  the  orbit ;  the  (upper)  grindere 
all  with  a  fold  on  the  inner  Me. 

1.  Htstrix.  The  intermaxillary  broad  and  truncated,  and  as  wide 
behind  as  before.  The  grinders  oblong,  longer  than  broad,  with 
one  very  distinct  fold  on  the  inner  and  three  or  four  on  the  outer 
side. 

2.  Acanthion.  The  intermaxillary  triangular,  tapering  behind; 
the  grinders  subcylindrical,  not  longer  than  broad,  with  a  distinct 
fold  on  the  inner  and  two  or  three  on  the  outer  side. 

II.  Tail  elongate,  tufted  at  the  end;  skull  nearly  flat  above;  the  nasal 
and  internuutillary  bones  short,  not  nearly  reaching  to  the  front  of 
the  orbits.  Intermaxillary  narrow,  truncated  behind;  the  front 
(upper)  grinders  (and  perhaps  all  but  the  last)  without  any  fold  on 
the  inner  side. 

8.  Athbbuba. 

I.  Htstbix. 

Tail  short ;  crown  and  nape  crested ;  spines  subcylindrical,  striated ; 
the  skull  very  wide,  swollen,  convex  above;  the  nasal  and  intermaxilla- 
ries  large,  reaching  to  the  line  even  with  the  front  edge  of  the  orbit. 
The  intermaxiUaries  very  large,  broad,  oblong,  as  wide  behind  as 
before,  and  truncated  behind ;  the  palate  wide  between  the  grinders ; 
the  grinders  oblong,  longer  than  broad.  The  development  of  the  foce 
is  produced  by  the  dilatations  of  the  hinder  part  of  the  intermaxillary 
bones. 

1.  Hystrix  cristata,  Linn.,  &c.  (Created  Porcupine). 

H.  hirsutirostris,  Brandt,  M6n.  P^tersb.  1835,  375,  t.  8.  f.  3—6. 

Black ;  spines  of  the  sides  greyish,  sofdsh,  subcylindrical ;  of  the 
back  thicks  tapering,  with  several  black  rings  and  a  moderate  white 
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tip.  The  upper  part  of  the  intennaxDlary  wider  than  the  width  of 
the  nasal.  Skull  very  convex  and  wide,  the  palate  wider  than  the 
width  of  the  teeth. 

Inhab.  8outh  Europe  and  Africa. 

The  spines  are  described  from  a  specimen  from  South  Africa,  pre- 
sented to  the  Museum  hj  Dr.  W.  Burchell,  and  the  skull,  from  that 
of  an  Italian  specimen,  received  from  a  menagerie,  and  a  young 
skull  with 'only  three  grinders,  brought  from  Xanthus  and  presented 
to  the  British  Museum  by  G.  ScharfF,  Esq. 

The  skull  figured  by  Brandt.  M6m.  Acad.  P^tersb.  1835,  t.  8.  f.  3, 
4,  5,  6,  as  that  of  his  Hystrix  hirsuiirosiris,  well  represents  the  skull 
of  the  young  H,  eristata  from  Xanthus. 

The  skull  of  the  Italian  porcupine  figured  by  F.  Cuvier,  and  of 
H,  eristata  figured  by  Brandt,  do  not  belong  to  the  species  above 
described. 

2.  Htstbix  liucurus,  Sykes,  Proc.Zool.Soc,  {Indian  Porcupine), 
Hystrix  eristata,  Bennett ,  Gard.  Sf  Menag.  Zool,  8oc.  171 :  fig.  good. 

Black ;  spines  of  the  throat  white-tipped  (forming  a  half-collar) ; 
of  the  sides  rigid,  angular,  of  the  back  very  long,  slender,  with 
several  black  rings,  and  a  very  long,  slender,  white  tip.  Skull  elon- 
gate, rather  narrow ;  the  hinder  part  of  the  intermaxillary  as  wide  as 
the  nasal.    The  palate  narrow,  not  wider  than  the  width  of  the  teeth. 

Inhab.  Bombay.  Dukhun,  Colonel  Sykes.  Nepal,  B.  H.  Hodgson, 
Esq.,  N.  India. 

The  above  description  is  taken  from  two  adult  and  one  young  spe- 
cimens in  the  British  Museum, — one  presented  by  Colonel  Sykes  and 
the  others  by  B.  H.  Hodgson,  Esq., — two  skulls  firom  Mr.  Hodgson's 
specimens,  three  skulls  from  Colonel  Cautley's  collection,  and  a  skull 
in  the  museum  of  the  Zoological  Society. 

The  young  skull,  which  has  three  well-developed  and  worn  grind- 
ers, is  the  same  length  as  the  young  skull  of  H.  eristata  from  Xan- 
thus, which  has  the  third  grinder  partly  developed.  The  Nepal  skull 
is  much  less  swollen,  less  convex  above,  and  nearly  one-third  nar- 
rower, and  the  teeth  are  smaller,  occupying  about  one-fourth  less 
space  than  the  three  teeth  in  the  European  skull. 

I  may  observe,  that  though  these  skulls  preserve  a  very  distinct 
character,  yet  they  vary  so  much  amongst  themselves  as  to  show 
that  skulls  afford  no  better  character  for  the  distinction  of  species 
than  any  other  single  character,  such  as  colour,  but  can  only  be 
depended  on  when  taken  in  connexion  with  the  rest  of  the  organi- 
zation. 

In  Colonel  Cautley's  collection  there  are  three  adult  skulls  (nos.  32, 
34,  35)  of  this  species  from  Northern  India ;  they  agree  nearly  in 
size  and  in  the  comparative  width  of  the  intermaxillary  and  nasal 
bones ;  one  differs  from  the  other  two  considerably  in  the  width  be- 
tween the  orbits,  and  slightly  in  the  convexity  of  the  frontal  line. 
They  are  all  much  lai^er  than  Mr.  Hodgson's  specimen  from  Nepal. 

No.  34  is  peculiar  for  having  a  fifth  grinder  appearing  behind  the 
fourth  on  the  left  side  above. 

This  speciea  is  easily  known  by  the  very  elongate  slender  spines 
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of  the  back  and  by  the  form  of  the  intermaxillary,  though  they  are 
subject  to  some  yariation. 

The  figures  by  Harvey  published  by  Mr.  Bennett  above-quoted 
well  represent  the  elongated  drooping  dorsal  spines  of  this  species. 

Measurement  of  the  Skulls  in  inches  and  lines. 


Length  of  skuU  above.. 

Length  of  natal  

Width  at  middle  of  orbiu . 
Width  of  nose  in  middle... 
Width  of  lower  edge  of 

zygoma    

Lower  edge  of  zygoma  to 

central  suture 

Palate  to  middle  of  crown 

end  of  nasal 

Length  of  skull  beneath ... 

Length  of  palates    

Length  of  grinder  series ... 

Length  of  lower  jaw  

Width  at  ear-bones 

Width  at  condyles  

Height  of  occiput  from  1 

foramen   J 


H.  cm- 


Adult. 
5    7 
2    Sk 
2    3 

1  10 

2  7 


5  10 
3  2 
1     5 


H.cria- 


Junior. 
4     0 
1     9 
1  11 

1  4i 

2  2 


R.  lea-  I  H.  leu- 

) 


No.  n.    No.  S4. 

5  10  I  5    8 
3    Oi   2    8i 


4  2 
2  2 
1     5 


3  10  ;  2  11 
2     1  1  1  U 


1     2 


I 


1     0 


2    5 

1  10 

2  11 
2  11 
2     7 


6 
3 
I 
4 
2 
1 


2 
3 


2    3 

1  9 

2  11 
2    7 


H.Ieu-  '  H.lea- 
cnms.  i  cuniB. 


No.  35.  >  Adult. 
5  11  ,  5  0 
2  11  I  2     5i 


H.len- 


Junior. 


2    6 
2    0 

2    9 
2  10 


2    2i   2    5 
5    71'  6    0 


3  01,  3    2 

41   1  31'  1     5 

2  I  4     21,  

3  2  1  I  2    2 
2     1  2i  1     2 


1     31 


12*13 


2     1 

1  11 

2  7 
2    4 

2    1 

5    3 

2  10 
1     3 

3  8 
1  11 
1     3 

1     2 


4 
1 
1 
1 

2 


0 

H 

7 
21 

0 


4     1 
2    01 

0  101 
2  11 

1  8 
1     0 


2.    ACANTHION. 

Tail  short ;  crown  and  nape  not  crested.  Spikes  short,  flattened 
and  channeled  above.  Skull  rather  elongate,  convex  above;  the 
nasal  and  intermaxillary  reaching  to  the  line  even  with  the  front,  or 
even  to  the  middle  of  the  orbit ;  the  intermaxillaries  triangular,  nar- 
rowed behind;  the  palate  moderately  wide  between  the  grinders; 
the  grinders  subcylindrical,  not  longer  than  broad. 

F.  Cuvier  established  his  genus  Acanthion  on  a  skull  and  skeleton 
in  the  Paris  Museum.  He  gave  as  the  character  the  less  convexity 
of  the  head  and  the  smaller  size  of  the  nose ;  but  he  takes  no  notice 
of  the  size  and  form  of  the  intermaxillary,  which  appears  to  be  the 
best  character  of  the  group. 

M.  G.  Cuvier  and  Biundt  have  not  adopted  M.  F.Cuvier's  genus. 

This  genus  presents  two  very  distinct  sections : — 

*  The  nasal  very  long,  hroad  to  the  middle  of  the  orbit,    Acanthion. 

f  Malar  hone  simple.     Palatine  opening  parallel. 

1.  Acanthion  Hodgsonii.  n.  s.     Lesser  Indian  Porcupine. 

Crown  and  nape  without  any  crest.  Blackish  brown,  neck  with  a 
very  narrow  indistinct  white  collar.  Spines  of  the  head  and  neck 
slender,  bristle-like ;  of  the  front  half  of  the  body  short,  angular, 
acute,  with  a  deep  groove ;  of  the  hinder  part  of  the  back  longer,  with 
a  very  small  pale  tip  and  some  white  ones ;  some  of  the  latter  are 
moderately  long  and  thick,  with  a  black  end ;  and  others  are  longer 
and  slenderer,  with  a  subcentral  black  band.  Skull  rather  elongate, 
narrowed  before  the  orbit ;  the  intermaxillaries  very  narrow,  and  rather 
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acute  behind.  Palatiiie  opening  narrow  and  nearly  parallel.  Malar 
bone  moderately  wide,  and  rather  gradually  narrowed  behind.  The 
nasal  holes  large ;  the  front  end  of  the  nasal  over  the  base  of  the 
upper  cutting-teeth. 

Inhab.  India.     Nepal ;  B.  H.  Hodgson,  Esq. 

The  spinous  process  of  the  second  cervical  vertebra  is  very  large 
and  recurred ;  of  the  first  dorsal  is  shorter  than  the  second  or  others ; 
the  ribs  are  15*15,  very  broad  and  large.  The  caudal  vertebrae  are 
deficient. 

This  species  is  described  from  a  half-grown  specimen  and  its  skull, 
and  a  skeleton  of  an  adult  animal  from  Nepal,  presented  to  the  British 
Museum  by  B.  H.  Hodgson,  Esq. 

ff  Malar  bone  with  a  deep  notch  behind.     Palatine  opening  diverging, 

2.    ACANTHION  CaVIBRI,  U,  S. 

Pore  epic  ditalie,  F,  Cuv.  Mhn.  Mue.  iz.  t.  20*.  f.  1.     Skull. 

Hystrix  cristata,  Brandt,  MAn,  Pitersb,  1835,  t.  8.  f.  1,  2.    Skull. 

Black  ?  Spines  ?  Skull  very  convex  above,  very  wide  over  and 
before  the  orbits.  The  hinder  part  of  the  intermaxillary  rather  broad, 
and  rounded  at  the  end.  Tlie  palatine  openings  wide,  and  diverging 
from  each  other  behind.  The  malar  bone  very  broad  in  front,  narrow 
behind.  The  nasal  hole  very  lai^ ;  the  frx>nt  edge  of  the  nasal  far 
back  behind  the  base  of  the  cutting-teeth. 

Inhab. ?     Mus.  Zool.  Soc. 

This  species  is  described  from  an  adult  skull,  with  the  hinder  part 
of  the  upper  surface  cut  away,  which  is  contained  in  the  museum  of 
the  2k>ological  Society.  It  agrees  in  almost  every  particular  with 
the  skull  figured  by  Brandt  and  F.  Cuvier  as  that  of  the  European 
Porcupine.  Brandt's  figure  is  just  half,  and  Cuvier's  rather  more  than 
half  the  size  of  this  specimen.  Brandt's  figure  is  most  characteristic, 
both  in  the  posterior  position  of  the  nasal  bone  and  the  notch  in  the 
lower  edge  of  the  orbit  produced  by  the  sudden  narrowing  of  the 
malar  bone. 

**  Skull  narrower  in  front.    Nasal  bone  moderate  to  the  front  edge 
of  the  orbits.    Malar  bone  with  an  obtuse  post'Orbital  process, 

ACANTHEBIUK. 

3.  AcANTHioK  JAVANicuM.   Short-sptne  Porcupine, 

Acanthion  javanicum,  F.  Cuvier,  Mhn.  Mus.  ix.  1. 1.  f.  3, 4.  From 
a  skull ;  and  Mus.  Ley  den. 

Hystrix  brevispinosus,  Wagner, 

H.  torquatus.     Mus.  —  ? 

Ore3ri8h  black,  throat  with  a  large  square  white  spot.  Spines  of 
the  hcusui  elongate  setaceous ;  of  the  front  half  of  the  body  short, 
dark,  with  a  deep  groove  and  a  white  tip ;  of  the  hinder  part  of  the 
back  longer,  more  cylindrical,  white,  with  a  black  tip  and  bands ;  of 
the  under-side  of  the  tail  white ;  the  sides  with  a  few  scattered,  very 
slender,  white  spines.    The  palate  narrowed  behind.     Condyles  of 

Ann,  ^  Mag.  N.  Hist,    Vol  xx.  25 
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the  skull  small.  Dorsal  yertebne  thirteen,  with  thirteen  pair  of  rather 
elongate  slender  ribs ;  the  spinous  process  of  the  first  dorsal  yertebra 
as  long  as  the  second  and  following  ones.  The  caudal  vertebrae 
fifteen. 

Inhab.  India  ?    Java  ? 

Hiere  is  a  skin  and  skeleton  of  this  species  in  the  coUection  of  the 
British  Museum :  it  is  a  male  which  lived  in  the  Surrey  Zoological 
Gardens  for  ten  or  twelve  years. 

M.  F.  Cuvier  established  a  species  under  the  name  of  Acamthiom 
javamctan  on  a  skull  from  Java  in  the  Paris  Museum.  In  the  Ley- 
den  Museum  there  are  several  specimens  of  this  or  the  next  species, 
which  they  regard  as  M.  F.  Cuvier's  species.  Neither  M.  Cuvier's 
nor  my  notes  on  the  Leyden  specimens  enable  me  to  distinguish  to 
which  the  names  belong. 

While  living  in  the  Surrey  Zoological  Gardens  it  bred  with  a  fe- 
male of  the  Common  Crested  Porcupine,  and  produced  a  hybrid  spe- 
cimen, which,  with  its  skeleton,  is  now  in  the  British  Museum  col- 
lection. The  animal  is  intermediate  between  the  two  species,  having 
only  a  short  compressed  crest ;  and  the  skull  is  equally  intermediate 
in  character,  having  the  broad  palate  and  oblong  teeth  of  H.  crisiata, 
and  the  more  elongated  form  of  the  skull  and  the  triangular  inter- 
maxiUaries  of  the  male  parent. 

4.  AcANTHiON'  Flbmxngii.     Sfuore-sptned  Porcupine, 

The  palate  between  the  grinders  narrow  (24  lines),  and  rather 
wider  behind  between  the  last  ganders.     Condyle  of  skull  large. 

The  dorsal  vertebre  fourteen,  with  fourteen  pair  of  rather  wide 
ribs ;  the  spinous  process  of  the  first  dorsal  is  nearly  as  long  as  the 
second  and  third ;  and  of  the  second  cervical  is  large  and  recurved. 
Caudal  vertebrse  seventeen. 

Inhab. ?     Skull  in  British  Museum. 

Meantrement  of  Skulls  in  inches  and  lines. 


Length  of  ikull  above    

Length  of  ntsali 

Width  over  middle  of  orbiti 

Width  of  note  in  middle  

Width  of  lower  edge  of  zygoma  . 
Width  of  lower  edge  of  zygoma  1 

to  central  suture    f 

Width  of  palate  to  middle  of  1 

crown  end  of  nasals  j 

Length  of  skull  beneath    

Length  of  palate    

Length  of  lines  of  grinders  

Length  of  lower  jaw 

Width  at  ear  bulla 

Width  of  the  condyles  


Acratbioii 
RodgMwiL 


Adult. 


4 
2 
1 
1 
2 


7* 

6 

8 

3 

3 


4    8 

2  5i 

1     0 

3  0 
1  9 
0  Hi 


Joaior. 
4     2 


2 
1 
1 


31 

6 

1 


2    Oi 
1     9 

1     6k 


2     li 

1  0 

2  10 
1     9 


AaaX' 

Uuon 
CuTieri. 


Adult. 
5    6 
2    9i 
2    3 

1  H 

2  11 

2    5 

2    3 

5  4 

2  11 

1  4 

3  10 

2  U 

1     H 


AesB- 

thion 

jSTUli- 


4  6 
1  10 
1     7 

1  H 

2  Oi 


4  5 
2    3 

1  0 

2  10 
1  10 
0  Hi 


thioD 

Fle- 

mhigu. 


4  6 

2  1 

1  7 

1  li 

2  0 


4    5 

2  3 
1     0 

3  0 
1  10 

1     H 


Hybrid. 
4     6 
1   10 
1     8 

1  2i 

2  1 

1  lOi 
1     8 


4 
2 
1 


5 
3 
Oi 


3    Oi 
1  11 
1     0 
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We  have  a  skeleton  of  this  species^  which  was  parchased  of  Mr. 
Bartlett  as  "  the  8quare-spmed,  not  Crested  Poraiq^me"  but  unfortu* 
nately  the  skin  was  not  preserved. 

I  ought  in  justice  here  to  remark,  that  Edward  Garrard,  who  has 
the  preparation  and  the  care  of  the  skeletons  in  the  British  Museum 
collection,  and  Mr.  Bartlett  both  informed  me  there  were  osteokgical 
distinctions  between  these  very  distinct  species. 

3.  Athbruba,  Cuoier, 

Tail  elongate,  tapering,  ending  in  a  tuft  of  pednnded,  compressed 
spines.  Skull  elongate,  rather  suddenly  narrowed  in  front,  rather 
depressed  and  flattened  above.  The  nasal  moderate,  not  reaching 
to  the  front  edge  of  the  orbit.  The  intermaxillary  rather  narrowed 
behind,  square  at  the  hinder  end.  The  malar  bone  broad  in  front, 
subtriangular,  very  narrow  behind.  The  palatine  foramen  rather 
far  apart,  linear  and  rather  diverging  behind.  The  grinder  subcy- 
lindrical.  The  upper  front  one  with  two  large  folds  on  the  outer 
side,  reaching  nearly  to  the  inner  edge,  and  witii  a  smaller  fold  on 
middle  of  the  outer,  and  three  similar  folds  on  the  hinder  edge ;  the 
other  upper  grinder  with  two  grooves  or  folds  on  outer  edge,  and  one 
on  the  middle  of  the  inner :  these  grooves  become  isolated,  oblong 
rings  of  enamel  as  the  teeth  become  more  worn :  the  fold  on  the 
inner  side  of  the  last  grinder  is  most  distinct.  Palate  truncate 
behind. 

1.  Athbbuba  fascicvlata,  Cuv. 

liandak,  Marsden,  Hist.  Sumatra.     ISq^Ket. 

Hystrix  macroura,  Linn,     From  Seba. 

Hystrix  fasciculata,  Shaw.    From  Buffon. 

Inhab.  Sumatra,  Raffles ;  Malacca,  Bujffbn;  Celebes,  Seba. 

2.  Athbbuba  afbicaka.    Ath.  fasciculata,  "  Cuv."  Bennett,  Garden 

and  Menag.  Zool,  Soc,  175. 

Inhab.  Fernando  Po,  Lieut.  Vidal ;  Sierra  Leone,  Mr.  Frazer. 

Skull,  without  lower  jaw,  in  collection  of  2^1.  Soc. 

in.   lin. 

Length  of  skull  above 3     9 

Length  of  nasal    0  11 

Length  of  palate 2     2 

Length  of  teeth-line 0  10 

Width  at  oibit 1     H 

Width  at  zygoma  beneath 1     9 

Widthofvalve 0    4 

Width  at  ear  bulla 1     6^ 

Width  of  condyles    0  11 

"  The  animals  are  found  in  such  plenty  (in  the  colony  of  Fernando 
Po)  as  to  afford  a  staple  article  of  food  to  liie  inhabitants." — Bennett, 
I.e.  175. 
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MISCELLANEOUS. 

Description  of  a  new  rapacious  Bird  in  the  Museum  of  the  Academy  oj 
Natural  Sciences  of  Philadelphia,     B7  John  Casbin. 

Cyminiis  Wilsonii,  nobis,  f^.  Body  above  entirely  dark  brown, 
pidest  on  the  head,  beneath  white ;  every  feather  from  chin  to  under 
tail-coverts  crossed  by  several  bars  of  bright  rufous  chestnut,  and 
these  colours  extending  upwards  into  a  collar  around  the  neck ;  fourth, 
fifth  and  sixth  primaries  longest  and  nearly  equal,  external  webs 
nearly  black,  internal  webs  of  outer  primaries  white  at  base  and  for 
nearly  half  their  length,  the  remaining  part  reddish  inclining  to 
chestnut,  every  primary  (on  its  inner  web)  having  two  irregularly- 
shaped  black  marks  and  tipped  with  black.  Tail  of  the  same  colour 
as  Uie  back  but  paler,  white  at  base,  and  crossed  by  about  four  broad 
bars  which  are  nearly  black,  the  second  bar  from  the  tip  accompanied 
by  a  narrow,  rather  indistinct  bar  of  rufous ;  tip  of  tail  narrowly  edged 
with  white.  Bill  very  large,  (larger  than  in  any  other  species  of 
this  genus,)  yellowish  white,  inclining  to  bluish  horn-colour  at  base. 

$  .  Body  above  entirely  slate-colour,  palest  on  the  head,  beneath 
barred  with  the  same,  the  bars  having  a  ferruginous  tinge. 

Total  length  of  mounted  specimen,  from  tip  of  bill  to  end  of  tail, 
17  indies. 

Hob,  Island  of  Cuba. 

The  two  specimens  here  described  were  presented  to  the  Academy 
by  its  esteemed  member,  Richard  C.  Taylor,  Esq. 

Tlie  bill  in  this  species  is  very  large  in  proportion  to  the  size  of 
the  bird,  and  it  agrees  moreover  tolerably  well  with  the  written 
description  of  Fako  ntagnirostris,  Qmelin ;  so  does  the  young  Cy^ 
mmdis  uncinatus,  Illig.  All  authors  however,  except  Dr.  Latham, 
clearly  understand  the  F.  magnirostris  to  be  the  bird  figured  in  Enl. 
464,  which  is  a  common  South  American  species  of  the  genus  Astur, 

Dr.  Latham,  in  his  article  on  F.  magnirostris.  Gen.  Hist.  vol.  1. 
p.  282,  gives  a  description  of  a  bird  suspected  by  him  to  be  the 
species  intended  by  Omelin,  which  applies  very  well  to  Cymindis 
cayanensiSt  Gm.,  in  young  plumage,  but  not  to  C.  Wilsonii. 

I  have  named  this  species  in  honour  of  Dr.  Thomas  B.  Wilson,  as  a 
slight  tribute  to  his  merits  as  a  man,  and  his  munificence  as  a  patron 
of  zoological  science. — Silliman's  Journal  for  Sept.  1847. 

On  the  Development  0/ the  Echinidae.    By  Dr.  Dufossib. 

The  author  adds  some  further  facts  to  the  observations  previously 
communicated*  relative  to  the  development  of  the  Echinus  during  the 
second  period  of  its  embryonal  life,  that  is  to  say,  from  the  moment 
of  the  escape  of  the  larva  from  the  egg  to  that  when  it  becomes  fixed. 
Between  the  sixth  and  twelfth  day  after  its  escape  from  the  egg,  a 
considerable  quantity  of  agglomerated  globules,  forming  a  conical 
mass  around  the  mouth,  become  apparent.  A  cavity  is  soon  produced 
in  the  centre  of  this  mass,  and  shortly  afterwards  the  intestinal  canal 
becomes  evident  and  is  seen  to  grow  gradually  longer.     At  the  same 

^  See  p.  282  of  the  April  Number  for  this  year. 
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time  the  entire  body  is  elongated  in  the  same  direction  and  becomes 
perfectly  pyrifonn.  The  digestive  canal  when  it  has  reached  four- 
fifths  of  its  length  curves  back,  the  teguments  of  this  side  are  slightly 
depressed,  and  an  aperture  is  formed  there  which  is  the  anus.  At 
this  period  a  small  body  formed  of  three  brancJies,  united  at  one  ex- 
tremity, begins  to  appear  beneath  the  teguments  on  each  side  of  the 
mouth ;  each  branch  of  these  organs,  which  may  be  called  spurs,  sub- 
sequently elongates  and  divides  on  die  surface  of  the  teguments  into 
two  or  three  small  spines.  The  body  however  of  the  larva  of  the 
Echinus  does  not  long  remain  pyriform,  it  soon  assumes  the  appear- 
ance of  a  thimble,  the  aperture  being  replaced  by  a  simple  depres- 
sion. The  digestive  canal  becomes  more  and  more  regular,  and  then 
exhibits  three  portions  well  defined  by  restrictions  :  the  first  opens 
into  the  mouth,  and  may  be  called  the  oesophagus ;  the  second,  which 
is  of  considerable  size,  must  be  regarded  as  the  stomach  ;  the  third, 
which  is  short  and  comparatively  very  narrow,  is  the  intestine. — 
Comptes  Rendus,  Aug.  23,  1847. 

On  the  Range  of  the  Beaver  in  the  United  States.    By  S.  B.  Bucklbt. 

In  DeKay's  '  Zoology  of  the  State  of  New  York '  it  is  erroneously 
stated  that  the  most  southern  limit  of  the  beaver  within  the  United 
States  is  the  northern  part  of  the  Stale  of  New  York.  There  were 
beavers  living  among  the  mountains  of  North  Carolina  in  the  year 
1842,  where  I  saw  trees  newly  cat  down  by  them,  and  I  was  in- 
formed by  my  guide  that  he  had  seen  the  beaver.  This  was  in  Hay- 
wood County,  a  few  miles  from  Waynesville,  on  the  Big  Pigeon 
River, — a  wild,  rough  region,  abounding  in  grand  scenery  and  rarely 
visited  by  man,  being  little  known  even  to  the  hunters. — Silliman's 
Journal  for  May  1847. 

BNBMIBS  TO  SCIBNCB  AMONG  THB  NOBLES. 

A  great  sensation  has  everywhere  been  excited  by  the  fact,  that 
men  of  science  in  the  pursuit  of  knowledge  have  been  obstructed  in 
their  peaceful  investigations  by  certain  peers  and  landed  proprietors. 
The  public  press  has  indignantly  protested  against  the  right  of  these 
noblemen  to  shut  up  the  highways  and  byways,  and  to  depopulate 
whole  districts  of  the  country  for  the  purpose  of  converting  them 
into  wild  deer  forests.  With  these,  and  many  other  grievous  sub- 
jects of  complaint,  however,  it  is  out  of  our  province  to  speak.  It  is 
not  as  hunters  and  deer- stalkers  we  have  to  do  with  them.  Neither 
can  we  dwell  on  the  mortifications  and  hardships  which  the  tourist 
in  search  of  pleasure  or  health  has  experienced.  What  we  are  desi- 
rous of  alluding  to  is  the  circumstance,  that  certain  sporting  lords 
and  gentlemen,  by  obstructing  the  observations  of  naturalists,  and 
by  discourteously  treating  learned  men  in  their  botanical,  geological, 
and  mineralogicad  investigations  as  common  trespassers  on  their 
estates,  have  earned  for  themselves  the  unenviable  title  of  the  Ene- 
mies of  Science. 

It  is  monstrous  to  suppose  that  the  Braemar  mountains,  the  Gram- 
pians, and  Olen  Tilt,  are  to  be  shut  out  from  scientific  investigation 
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by  certain  noble  dukes  and  sporting  gentlemen.  Theae  districts  re- 
present the  alpine  vegetation  of  Britain,  and  it  ui  in  them  that  the 
botanist  finds  illustrations  of  this  region.  It  is  there  that  we  meet 
with  such  rare  plants  as — 

Luzula  arcuata  (characteristic  of  the  Salix  lanata. 

summits  of  the  highest   hills  in  arenaria. 

Braemar).  reticulata. 

Stellaria  cerastoidet.  Sonchus  alpinus  (Mulgedium  alpi- 

Astragalus  alpinus.  num). 

Sazifraga  csespitosa  (Benaven,  Brae*  Ox>tropiscampestriB(GlenPhu,Clora, 

mar,  only  known  locality  iu  Bri-  only  known  British  station), 

tain).  Woodsia  hyperborea. 

Saxifraga  rivularis.  Erigeron  alpinum. 

Carex  leporina.  Gentians  nivalis. 

Vahlii.  Juncus  castaneus. 

rariflora.  Alopecurus  alpinus. 

nipestris.  Phleum  commutatum. 

aquatilis.  Lychnis  alpina  (on  a  single  hill  in  the 

vaginata.  Grampians,  only  British  station). 

Grabami  (Glen  Phu,  Clova,  Besides  a  number  of  other  rare  spe- 

only  spot  iu  Britain).  cies. 

If  then  botanists  are  excluded  from  these  districts,  they  are  cut 
off  from  the  study  of  alpine  plants ;  and  what  renders  the  outrage  to 
science  more  glaring  is  the  fact,  that  many  of  these  are  found  no- 
where else  in  Britain  except  on  the  Braemar  and  Grampian  range, 
and  several  are  confined  to  single  spots  on  these  hills. 

Again,  it  is  in  these  districts  that  the  geologist  finds  the  most 
perfect  illustrations  of  those  theories  which  have  enabled  him  in 
modem  times  to  explain  the  past  revolutions  on  the  surface  of  the 
earth,  and  to  trace  the  changes  it  has  undergone  from  the  most 
distant  ages.  It  is  in  Glen  Tilt  that  Hutton,  in  1 785,  discovered  the 
junction  of  the  granite  with  mica-slate  and  limestone,  whereby  he 
offered  the  first  positive  fact  in  opposition  to  the  Wemerian  doctrines. 
This  striking  proof  of  the  correctness  of  those  views  now  admitted 
by  the  scientific  world,  nature  has  placed  in  the  property  of  the  Duke 
of  Athol,  and  until  lately  it  has  been  freely  visited  by  naturalists 
from  every  civilized  land.  But  now,  that  nobleman  not  only  threatens 
to  prosecute  every  gentleman  anxious  to  confirm  his  notions  by  the 
personal  inspection  of  this  natural  formation,  but  offers  them  direct 
molestation,  on  the  plea  that  they  are  disturbing  his  deer.  More 
than  one  foreign  professor  of  eminence  has  in  consequence  been 
obliged  to  return  to  his  country,  with  the  behef  that  the  present 
Dukes  of  Scotland  are  even  more  uncivilized  than  their  barbarous 
ancestors.  It  is  at  least  certain  that  they  are  ready  to  sacrifice 
for  the  empty  pleasures  of  the  chase,  not  only  the  solid  benefits 
which  the  study  of  science  and  intellectual  pursuits  confer  on  man- 
kind, but  that  courtesy  and  readiness  to  oblige,  which,  more  than 
rank,  win  for  the  noble  and  titled  the  regards  of  men. 

It  is  singular  to  reflect,  that  at  a  period  when  Government  is  en- 
couraging scientific  expeditions  in  Australia,  Van  Diemen's  Land,  the 
Arctic  Regions,  and  other  districts  at  the  limits  of  the  empire,  our 
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Highland  glena  and  moantains  in  its  centre  are  shut  out  from  inves- 
tigation. It  is  curious  to  know,  that  whilst  the  Marquis  of  North- 
ampton is,  as  President  of  the  Royal  Society,  at  the  head  of  science 
in  England,  and  Prince  Alhert  visits  annually  the  British  Association 
for  the  Advancement  of  Science,  other  noble  lords  are  altogether  in- 
sensible to  the  honour  and  gratification  to  be  derived  from  favouring 
the  cause  of  knowledge.  We  can  only  regret  that  birth  should 
have  bestowed  upon  the  latter,  riches  which  they  have  not  minds  to 
appreciate ;  or  that  fortune  should  have  been  so  provoking  as  to 
render  the  ignorant  and  churlish,  possessors  of  objects  of  interest  to 
the  enlightened  and  polite.  We  trust,  however,  that  the  educated 
and  civilized  of  their  own  class  will  be  struck  with  the  injury  done 
to  their  order  by  the  titled  enemies  of  science,  and  that  they  will  in 
this  manner  be  forced  in  very  shame  to  concede  the  privilege  its  cul- 
tivators require  of  them. — From  the  Edinburgh  Monthly  Journal  of 
Medical  Science  for  October  1847. 

METBOROLOOICAL  OBSERVATIONS  FOR  SEPT.  1847* 

Chinridk. — September  1.  Clear:  cloudy:  clear.  2.  Cloudy:  boisterous.  3. 
Cold  rain :  overcast.  4.  Fine.  5.  Clear  :  shower :  clear.  6.  Very  fine.  7.  Clear 
and  cold  :  cloudy :  rain  at  night.  8.  Rain.  9.  Very  fine.  10.  Overcast :  very 
fine.  11,  12  Very  fine.  IS.  Densely  overcast:  rain.  14.  Very  fine  :  slight 
■bower:  clear  and  cold  at  night  15.  Fine:  boisterous,  with  rain  at  night. 
16.  Boisterous.  17.  Rain.  18.  Cloudy,  with  very  clear  intervals.  19.  Cloudy: 
heavy  rain  at  night.  20.  Fine:  slight  Rhowers.  21.  Rain.  22.  Cloudy:  fine. 
23.  Cloudy  and  mild.  24.  Foggy  :  very  fine.  25, 26.  Fine.  27.  Frosty  :  clear  : 
very  fine :  clear  and  frosty  at  night  28.  Slight  fog ;  overcast  29.  Slight  fog  : 
very  fine.     30.  Dry  haze :  overcast 

Mean  temperature  of  the  month     53^*40 

Mean  temperature  of  Sept.  1846    60*79 

Mean  temperature  of  Srpt.  for  the  last  twenty  years   52-77 

Avenge  amount  of  rain  in  Sept 2*73inches. 

BoMton, — Sept  1.  Fine.  2.  Windy.  3.  Cloudy  :  rain  p.m.  4.  Fine.  5.  Fine : 
tainr.M.  6,7.  Fine.  8.  Cloudy.  9—11.  Fine.  12.  Windy.  13.  liain  t 
rain  A.M.  and  p.  M.  14.  Fine.  15.  Fine:  rain  p.m.  16.  Fine:  stormy  from 
10  A.M.  17.  Cloudy.  18 — 20.  Fine.  21.  Fine:  rain  p.m.  22.  Cloudy:  rain 
A.M.    23.  Cloudy.     24-^28.  Fine.     29.  Cloudy.     30.  Fine. 

Semdtaiek  Manse,  Orkney. — Sept  1,  2.  Showers.  3.  Bright:  showers:  sfeet 
4—6.  Showers.      7,  8.  Cloudy  :  showers.      9.  Drisxie :  showers.      10.  Cloudy. 

11.  Cloudy  train.  12.  Showers..  13.  Cloudy:  clear.  14.  Cloudy.  15,16. 
Bright:  rain.  1 7.  Cloudy :  showers.  18.  Showers.  19.  Clear:  showers  :  sleet. 
90.  Showers:  rain:  cloudy.  21.  Bright:  fine.  22.  Damp:  rain.  23.  Showers. 
84.  Showers :  cloudy.  25.  Rain :  clear.  26.  Bright :  clear.  27,  28.  Clear. 
29.  Clear:  aurora.    30.  Clear. 

AppUgarth  Mante,  Dumfnet-tMre.—SepU  1.  Sharp  showers  and  high  wind. 
2.  Clear  and  fine  harvest  day.  3.  Rain.  4.  Fine  clear  sharp  weather.  5.  Fine 
harvest  day.  6.  Clear  and  bracing.  7.  Rain,  though  not  heavy.  8.  Fair,  but 
cloudy.     9.  Close  rain.      10.  Fine  :  some  drops  f.m.      U.  Fair  a.m.  :  rain  f.m. 

12.  Fair,  but  threatening.  13.  Fine.  14.  Bracing  day  :  flying  showers.  15. 
Fine  a.m.  :  heavy  rain  p.m.  16.  Rain  and  high  wind.  17.  Few  drops  of  rain. 
18.  Fair,  but  dull.  19.  Frequent  showers.  20.  A  few  drops.  21.  Rain  p.m. 
22,  23.  Showery.  24.  Fair  and  fine.  25.  Slight  drissle.  26.  Very  fine  day. 
27.  Very  fine  day :  frost  a.m.   28,  29.  Very  fine  days :  no  frost    30.  Fair,  but  cold. 

Mean  temperature  of  the  month 50°*9 

Mean  temperature  of  Sept  1846     59*6 

Mean  temperature  of  Sept  for  25  years     53  *2 

Mean  rain  in  Sept  for  20  years  3*13  inches. 
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XXXV. — Observations  on  the  Structure  of  the  Fruit  of  the 
Cruciferse.     ByL.  C.  Treviranus*. 

Among  the  Cruciferse  some  years  since  introduced  into  German 
gardens,  jEthionema  heterocarpum,  Gay.  is  remarkable  firom  the 
(set  that  in  certain  individuals  occur  two-celled  many-seeded 
and  one-celled  single-seeded  silicles.  The  former  are  flat  upon 
the  upper  side  and  somewhat  vaulted  on  the  under,  and  in  cor- 
respondence with  this  the  upper  border  of  the  septum  is  straight, 
while  the  under  has  a  convex  form.  In  the  latter  the  under  side 
is  strongly  excavated,  rendering  the  whole  silicle  almost  globular ; 
the  keel  is  wanting  on  this  deepened  under  side,  and  the  solitary 
seed  lies,  as  in  Isatis  and  Tauscheria,  directly  in  the  middle  of 
the  silicle,  being  attached  at  the  summit  of  its  cavity.  This 
species  therefore  connects  certainly  the  genus  jEthionema  with 
Tauscheria,  only  in  Tauscheria  the  enlargement  of  the  silicle  is 
above,  while  that  ofjEthionema  heterocarpum  occurs  on  the  under 
side.  If  however  Tauscheria  is  to  stand,  another  genus,  namely 
Campyloptera,  Boiss.ty  cannot  I  think  be  retained,  since  the  plants 
on  which  it  is  founded  appear  to  be  specimens  of  jEthionema 
heterocarpum,  bearing  no  other  fruit  than  the  one-seeded  kind 
above  described. 

It  is  difficult  to  say  what  causes  this  remarkable  deviation  in 
some  silicles  from  the  normal  structure  of  the  others.  It  cannot 
be  called  a  monstrosity,  since  the  seed  of  the  one-celled  silicle 
is  just  as  perfect  as  those  which  the  two-celled  yield ;  the  flowers 
also  which  produce  the  former  are  not  less  perfectly  organized 
than  those  from  which  the  two-celled  fruits  come.  1  have  been 
induced  therefore  to  institute  some  researches  into  the  structure 
of  the  fruit  of  the  Cruciferse,  and  albeit  these  have  not  led  to  the 
wished-for  elucidation,  I  will  nevertheless  publish  some  of  the 
results,  which  may  perhaps  possess  more  general  interest. 

*  From  the  Botanische  Zeitung,  June  llth  and  18th,  1817.     Translated 
by  Arthur  Henfrey,  F.L  S. 

t  Ann.  d.  Sc.  Nat.  2  s6r.  xvii.  194. 

Ann.  ^Ma^.N.  Hist.   Vol.xx.  26 
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It  is  well  known  that  the  two-celled  radimentary  fruit  of  the 
Cruciferse  is  distinctly  characterized  by  the  fact  that  the  septum 
is  not  directed  transversely  toward  the  rachis  or  the  centre  of  the 
floral  whorl  as  in  other  two-celled  ovaries  of  Dicotyledons^  e,g,  of 
Scrophulariaceae^  Gentianese^  &c.^  but  lies  in  the  radius  of  it^  and 
that  notwithstanding  this^  the  same  position  of  the  two  lobes  of 
the  stigma  occurs  as  in  the  families  just  named,  that  is,  one  is 
curved  outward  and  the  other  inward,  consequently  their  relative 
position  corresponds  with  the  direction  of  the  septum.  If  we 
examine  the  framework  of  this  fruit  in  reference  to  the  vascular 
bundles  of  which  it  is  composed,  we  usually  perceive  four,  which 
spring  from  the  receptacle  where  it  becomes  somewhat  expanded 
to  receive  the  fruit,  namely  two  which  ascend  in  the  thickened 
border  of  the  septum  on  the  anterior  and  posterior  sides,  and 
two,  one  of  which  enters  the  middle  of  each  valve.  The  former 
give  off  in  their  course,  in  many-seeded  silicles,  branches  passing 
inward  which  serve  as  funiculi  to  the  ovules ;  they  must  conse- 
quently, according  to  the  division  established  by  Mirbel,  be 
ciailed  the  trunks  of  the  placental  vessels.  On  the  other  side  also 
large  and  numerous  lateral  branches  proceed  from  them  into  the 
valves,  there  anastomosing  with  those  presently  to  be  mentioned 
as  specially  belonging  to  the  valves.  Each  trunk  of  the  placental 
vessels  is  considered  by  DeCandolle  as  composed  of  two  cords 
united  together*,  and  according  to  the  theory  which  regards  the 
placenta  as  the  border  of  the  valve,  agreeing  with  the  double  row 
of  ovules  on  each  side,  it  might  be  so ;  but,  if  I  except  BiscuteUa, 
where  the  vascular  trunk  appears  divided  on  each  side,  I  have 
hitherto  found  it  simple  in  all  the  ovaries  of  Cruciferse  I  have 
examined,  without  trace  of  division  or  combination,  and  the  same 
observation  has  been  made  by  others  t«  When  the  aforesaid  cord 
reaches  the  apex  of  the  fruit,  that  is,  the  place  where  the  valves 
terminate,  it  is  continued  further  in  the  style  and  ends  beneath 
the  stigma  in  that  remarkable  manner  which  I  described  as  oc- 
curring in  Primula  and  some  other  genera  {,  and  have  since  dis- 
covered to  be  general ;  namelv  it  spreads  out  into  numerous  ra- 
diating large  and  small  branches  which  are  of  equal  height  and 
have  thickened  clavate  terminations.  The  branches  from  both 
sides  are  collected  here,  but  although  they  are  very  closely  ap- 
proximated they  by  no  means  unite. 

With  regard  to  the  two  vascular  trunks,  one  of  which  passes 
into  each  valve,  and  which,  following  Mirbel,  are  to  be  called 
pericarpial  or  valvular  vessels,  these  also  are  apparently  never 
wanting,  at  all  events  they  are  by  no  means  absent  in  the  genus 

•  M6in.  du  Mas.  d'Hist  Nat  vii.  190. 

f  Tr6cul,  Ann.  d.  Sc.  Nat.  2  t^r.  xx.  1. 17.  f.3. 

i  Zeitecbrift.  f.  Physiol,  iv.  128.  t.  9.  f.  4. 
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Cardamine,  though  they  are  so  small  here  that  they  escaped  the 
sharp-sighted  eyes  of  Brown  and  DeCandoUe  *.  Thej  are  most 
distinct  in  the  boat-shaped  valves^  for  example  in  those  of 
Thlaspi  arvense  and  still  more  in  those  of  Megacarpaa,  where 
each  describes  a  circle  in  its  course  and  marks  the  origin  of 
the  broad  wing,  into  which  numerous  branches  are  given  off 
from  it.  In  flat  or  slightly  elevated  valves  also  they  generally 
give  off  many  branches  at  right  angles  which  anastomose  with 
those  also  coming  out  at  righ't  angles  from  the  placental  trunks ; 
in  its  further  course  however  the  main  trunk  becomes  more  and 
more  attenuated^  till  finally  it  terminates  in  a  very  minute  pro- 
cess inside  the  apex  of  the  valve  of  each  side  without  reaching  or 
going  beyond  the  apex  itself^  which  is  most  striking  when  this 
forms  a  tooth-like  projection^  often  of  considerable  length,  as  in 
the  genera  Notoceras  and  Parolinia\. 

The  genus  Camelina,  however,  as  Koch  rightly  observes  |, 
{onxiB  an  exception  to  this  structure.  Here  the  style  is  a  pro- 
longation of  the  two  valves  of  the  silique,  the  vessels  of  which 
pass  into  it,  so  that  on  the  separation  of  the  valves  it  splits  into 
two  halves,  each  half  having  in  it  the  end  of  one  trunk  of  val- 
vular vessels.  But  in  Cardamine  this  trunk  is  always  slender, 
without  distinctly  branching,  and  it  is  quite  lost  at  two-thirds  of 
the  height  of  the  valve. 

This  course  of  the  two  kinds  of  vessels  of  the  fruit  compared 
with  their  mode  of  distribution  in  other  families,  as  in  Frimu- 
lacese,  Oentianese,  Scrophulariacese,  Saxifragese,  Caryophylle8e,&c., 
differs  from  them  in  so  far,  that  in  the  last-mentioned  families 
the  pericarpial  vessels  alone  are  continued  from  the  ovary  into 
the  style,  or  pass  through  the  style  as  far  as  the  base  of  the 
stigma,  while  the  placental  vessels,  which  in  the  Gruciferse  exclu- 
sively supply  the  style  or  the  stigma  with  vessels,  do  not  take  the 
least  part  in  it. 

As  to  the  septum,  leaving  out  of  the  question  the  funiculi 
which  mostly  cohere  with  it,  it  has  no  vessels  of  its  own  in  the 
silique ;  at  least  it  does  not  possess  them  in  the  sense  in  which 
this  expression  is  usually  taken,  as  signifying  fibrous  and  spiral 
tubes,  but  has  a  structure  wholly  cellular,  and  this  of  a  peculiar 
kind.   It  consists  of  two  substances  which  I  will  name  epidermis 

♦Z.c.  201. 

t  "  Mr.  Webb  has  published  an  acccunt  of  a  Canary  shrub  named  Par<h 
linia,  in  which  the  valves  are  constantly  extended  into  stigmas  "  (J.  Lindley, 
Veget.  Kingdom,  352).  Anything  but  that ;  Webb's  descriptions  and  illus- 
trations rather  show  in  the  most  distinct  manner  that  these  processes  of  the 
▼alves  are  not  stigmata,  but  unusually  large  horn-like  appendages,  in  which 
the  mid-nerve  of  the  valve  is  continued  to  the  very  apex,  wnich  is  split 
(Ann.  d.  Sc.  Nat  2  s^r.  xiii.  136.  t  3.) 

t  Deutschl.  Flora,  iv.  570. 
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and  parenchyma,  as  these  agree  in  their  general  peculiarities  with 
those  which  are  so  called  in  leaves.  The  epidermis  forms  two 
lamellae,  whether  the  septum  be  thick  or  thin,  between  which 
the  parenchyma,  which  however  is  often  at  least  partly  wanting, 
is  inclosed  and  distributed  in  different  degrees  and  abundance. 
The  cells  of  the  iirst-naiiicd  substance  differ  much  in  their  form« 
position  and  mode  of  union.  Very  often  their  circumference  is 
more  or  less  drawn  out  lengthways,  as  in  Cheiranthus  Cheiri, 
Lunaria  annua,  rediviva,  Farsetia  chjpeata,  Vesicaria  tUriculata, 
rinuata,  &c.,  and  the  longer  diameter  is  then  never  parallel  with 
the  axis  of  the  silique,  but  at  a  sharp  angle  to  it.  The  direction 
however  is  different  in  the  two  lamellae,  and  therefore  the  reticu- 
lations, which  from  the  transparency  of  the  septum  are  visible  at 
the  same  time,  never  correspond,  but  cross  one  another,  a  cir- 
cumstance which  Brown*  has  remarked,  and  which  appears  to 
favour  the  view  taken  by  DeCandoUct,  that  the  two  lamellae  be- 
long to  different  carpels.  In  the  very  thin  septa  of  Draba,  Cap- 
$ella,  jEthionema  and  Camelina,  the  borders  of  the  cells  resemble 
those  of  the  epidermis  of  delicate  leaves,  being  undulated,  which 
Brown  X  calls  amorphous ;  in  those  of  a  firmer  structure,  on  the 
contrary,  for  instance  in  Cheiranthus  and  Lunaria,  they  have  a 
straight  course,  and  are  then  more  or  less  knotty.  This  knotty 
structure,  which  is  not  observable  in  theearliest  stateof  the  septum, 
but  is  formed  subsequently,  depends  upon  a  thickening  of  the 
cell-walls  with  a  simultaneous  perforation  of  them  by  canals, 
which  run  from  within  outward  in  a  manner  resembling  that 
which  Meyen  delineates  as  the  structure  of  the  punctated  cells  of 
some  plants  §;  but  usually  the  pore-like  marks,  lying  in  long 
rows,  are  only  observable  when  the  wall  of  a  cell  is  seen  from  the 
side,  where  it  is  united  with  another.  Several  observers  have  also 
remarked  pores  upon  the  septum  usually  similar  to  the  pores  of 
epidermis,  for  example  Hartig  and  Schleiden  in  CapseUa  Bursa- 
pastoria,  Trfeul  in  Cheiranthus  Cheiri ;  I  also  have  perceived  the 
same  in  the  last-named  plant,  and  most  clearly  in  Octadenia  /y- 
bica,  Br. ;  in  most  of  the  Cruciferae  however  I  have  sought  them 
in  vain,  and  hitherto  have  only  observed  them  in  the  vicinity  of 
the  border  of  the  septum,  never  in  the  middle  of  it.  Here  in  the 
middle  the  two  lamellae  lie  pretty  close  together,  while  at  the 
'borders  they  inclose,  in  common  with  the  placental  nerves  of  each 
tide,  a  space  filled  with  a  parenchyma  which  firom  thence  spreads 
out  further  into  the  septum.  This  has  some  affinity  to  the  par- 
enchyma of  the  under  side  of  a  leaf,  consisting  of  anastomosing 
rows  of  elongated  cells,  which  sometimes  even  contain  granular 
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matter ;  and  the  delicacy  of  this  cellular  tissue  is  the  cause  why 
(which  sometimes  even  occurs  spontaneously^  for  instance  ialberis) 
the  layers  are  so  easily  separable^  which  is  impossible  in  those 
cases  where  it  has  a  firmer  consistence^  as  in  Thlaspi  cochleari- 
formej  M.  B.  Brown  first  observed  what  he  has  called  nerves  in 
the  septum.  ''  In  some  cases^'^  he  says,  "  the  axis  of  the  sep- 
tum displays  itself  either  as  a  single  nerve  or  as  two  separate 
parallel  nerves,  and  from  this  axis  tubes  often  pass  off  which  have 
the  aspect  and  ramification  of  the  veins  of  leaves  and  commonly 
terminate  within  the  border.  This  is  most  distinctly  the  case  in 
Farsetia.  The  central  vessels  are  here  very  closely  approximated, 
so  that  they  form  a  single  cord ;  they  extend  from  the  apex  of  the 
septum  to  its  base,  and  the  veins  are  as  numerous  as  unusually 
distinct.  Approximations  to  this  structure  of  Farsetia,  more  or 
less  evident,  occur  in  some  other  genera,  as  Parrya,  Samgnya 
and  Koniga.  But  in  the  last-mentioned  genus,  the  nerve  whidi, 
as  in  all  cases,  arises  at  the  apex,  runs  scarcely,  even  in  the  many- 
seeded  species,  beyond  the  middle  of  the  septum,  and  the  far  less 
distinct  veins  are  decurrent  ^"  Of  the  plants  here  named  I  have 
been  able  to  examine  Farsetia  agyptiaca  only  dried,  but  Koniga 
{Octadenia)  maritima  as  well  as  K,  (Octad,)  lybica  (if  Draba  num'* 
mularia,  Eb.,  be  the  same  plant)  in  a  fresh  condition.  In  the  FoT' 
setia  the  septum  certainly  has  something  which  looks  very  like  a 
central  nerve,  about  as  it  is  represented  by  Desfontainest^andl  ob- 
serve the  same  condition  of  the  part  in  Octadenia  maritima,  except 
that  the  veins  running  out  to  the  side  have  a  somewhat  different, 
that  is,  a  curved  course.  In  Oct.  lybica  each  mid-nerve  descends  to 
about  opposite  the  insertion  of  the  ovule  on  the  border ;  but  rami- 
fications go  from  it  to  all  sides  and  are  distributed  over  the  whole 
of  the  septum;  they  form  an  intricate  network  by  their  regular 
anastomoses,  and  are  often  distinguishable  by  a  reddish  colour.  In 
Cochlearia  anglica  also,  likewise  in  Vesicaria  grandiflora  and  V, 
gracilis,  B.M.,  a  nerve  may  be  observed  in  the  septum  descending 
from  the  style.  In  Cochlearia  it  loses  itself  in  the  lowest  parts  of  the 
septum  where  the  funiculi  arise,  but  in  the  two  Vesicarias  it  only 
goes  to  the  middle,  and  by  no  means  gives  off  branches,  but  after 
becoming  gradually  attenuated  suddenly  terminates.  In  all  these 
cases  it  was  evident  that  the  said  nerve  took  its  origin  where  the 
style  ended,  appearing  to  be  an  immediate  prolongation  of  the 
central  substance  of  that  organ ;  it  reached  also  either  only  to  the 
middle  or  beyond  the  middle,  but  never  to  the  base  of  the  sep- 
tum. Dr.  C.  A.  Meyer,  in  his  important  work  on  the  Cruciferse  of 
Altai  t,  has  devoted  particular  attention  to  the  septum  and  found 
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it  mostly  nerveless;  in  Draba  ^andiflora,  however,  and  cori' 
fusa,  Syrenia  siliculosaj  Smeloskia  inteffrifolia,ke.,  with  one  nerve ; 
in  Parrya  exscapa,  Macropodium  nivale  and  Sisymbrium  Sophia, 
furnished  with  two  of  them.  In  his  *  Catalogue  of  Phmts  found 
in  the  Caucasus,  &c.  in  1829  and  18S0,  Petersb.  1831/  he  gives 
also  to  Sisymbrium  binerve  '^  dissepimentum  hyalinum,  faaciis 
binis  longitudinahbus  insignitum  **  (p.  189).  Of  the  plants  here- 
named  I  had  at  my  disposal  good  specimens  only  of  Macropodium 
nivale,  Sisymbrium  Sophia  and  S.  binerve,  and  in  these  I  remarked 
the  following  points  :— In  Macropodium  there  extended  through 
the  middle  of  the  whole  septum  a  brighter  streak  free  from  the 
tissue  of  rows  of  anastomosing  cells  which  occupied  the  sides, 
and  which,  above,  where  it  originated  from  the  base  of  the  style, 
had  on  each  side  a  border  of  rows  of  more  thickened  cells,  and 
these  borders  appear  to  have  been  described  by  Meyer  as  two 
nerves.  In  SisynUnium  Sophia  also  a  tolerably  broad  band  runs 
through  the  whole  length  of  the  septum;  it  is  not  however 
brighter  but  less  transparent  than  the  remaining  substance,  at 
the  same  time  it  is  more  transparent  in  the  middle  than  on  the 
two  lateral  borders,  and  these  borders  have  undoubtedly  been 
taken  for  the  two  nerves  by  Meyer.  Sisymbrium  binerve,  C.  A. 
M.,  has  much  the  same  condition,  only  the  band  is  not  so  broad 
here  as  in  S.  Sophia,  If  we  understand  by  nerves,  cords  of  fibrous 
tubes  and  vessels,  there  is  no  trace  of  such  in  that  which  appears 
as  a  nerve  of  the  septum ;  they  are  rather  only  bundles  of  long- 
jointed  cellular  filaments,  like  those  of  which  the  central  cellular 
tissue  of  the  style,  the  so-called  conducting  tissue,  is  composed, 
as  a  prolongation  of  which,  therefore,  I  do  not  hesitate  to  consider 
those  nerves,  though  unable  at  present  to  say  in  what  kind  of 
relation  to  fertilization  they  stand  in  their  distribution  through 
the  septum.  It  is  true  that  we  observe  no  distinct  nerves  in  the 
septum  of  the  majority  of  the  Cruciferse,  which  however  must 
exist  if  these  had  the  important  destination  alluded  to ;  but  in 
aU  siliques  and  silicles,  if  I  am  not  mistaken,  cellular  filaments 
may  be  discovered,  which  are  distributed  in  a  reticulated  manner 
between  the  two  lamellae  of  the  septum,  and  mostly  toward  their 
borders  where  they  retreat  from  one  another,  while  in  the  middle 
portion  they  are  usually  in  close  contact.  The  idea  which,  on 
account  of  their  distribution  in  a  descending  direction,  is  the  first 
that  must  present  itself,  that  they  are  pollen-tubes,  is  opposed 
by  their  being  evidently  composed  of  single  elongated  utricles, 
and  I  have  never  succeeded  in  making  out  a  continuation  of  them 
to  the  ovules  like  that  which  Hartig  figures  from  Capsella*, 
If  we  seek  to  trace  back  the  formation  of  the  silique  according 
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to  the  general  mode  of  origin  of  fruity  and  if  we  regard^  with 
Brown  and  DeCandoUe^  the  many-celled  fruits  as  originally  com* 
posed  of  as  many  carpels  as  they  have  chambers^  we  must  assume 
that  the  silique  also  consists  regularly  of  two^  very  rarely^  as  in 
Tetrapoma,  of  four  carpels^  united  in  an  apparently  simple 
manner.  But  the  question  then  arises^  whether  the  placenta 
is  an  appendage  of  these  carpels  or  an  independent  part,  that 
is,  a  member  of  an  inner  whorl,  the  members  of  which  alter- 
nate with  the  carpels  as  belonging  to  a  more  external  whorl ; — 
whether  therefore  it  is,  as  some  like  to  express  themselves,  an 
appendicular  organ  or  a  product  of  the  axis.  Assuming  the 
former,  the  greatest  difficulty  is  found  in  attempting  to  explain 
the  production  of  the  septum  in  the  silique.  I)e-Gandolle  re- 
garded it  as  an  expansion  of  the  two  placentas,  and  he  sought 
to  support  this  view  by  pointing  out  that  the  septum  is  always 
found  to  be  thinner  in  the  middle;  that  here  it  is  readily  torn 
in  the  direction  of  its  length  as  in  Thlaspi  arvense,  or  is  ac- 
tually slit  as  in  Cheiranthua  Cheiri,  or  has  a  hole  in  the  middle 
as  in  Farsetia  affyptiaca,  Octadenia  lybica,  Vesicaria  ffracUis,  &c., 
or  is  wanting  in  the  middle  and  only  present  along  the  placentas 
as  in  Tetrt^oma,  But  leaving  out  of  the  question  that  this  by 
no  means  justifies  such  a  conclusion,  such  an  expansion  would 
not  agree  with  the  original  assumption,  which  settles  the  placenta 
to  be  a  marginal  production  of  the  mere  carpels.  A.  Brongniart* 
has  described  a  monstrous  form  of  the  silique  of  Cheiranthus  Cheiri, 
where  instead  of  ovules  small  leaflets  and  indeed  free  leaves  were 
produced.  But  how  the  formation  of  the  silique  is  to  be  con- 
ceived so  as  to  agree  with  this  observation  has  not  been  stated  by 
the  author,  who  also  holds  that  the  theory  of  the  production  of  the 
ovules  from  marginal  teeth  of  the  carpels  is  not  applicable  to  all 
fruits,  for  instance  not  to  the  Frimulacese,  Myrsinacese,  &c.  Kunth 
has  set  forth  the  opinion  that  the  silique  is  a  structure  composed 
of  four  leaves  grown  together  at  their  margins,  two  of  which  have 
been  perfectly  developed  outwards,  but  two  are  only  developed 
inwards,  because  their  growth  outward  is  prevented  by  the  press- 
ure arising  from  the  crowded  position  upon  the  axis,  so  that 
they  produce  seeds  and  may  easily  become  united  and  form  a 
septum  f.  Bemhardi  also,  citing  a  remarkable  malformation  of 
the  fruit  of  Ricotia  observed  by  himself,  considered  the  silique  as 
the  product  of  four  leaves  grown  together,  two  of  which  are  ar- 
rested in  their  development  %•  But  more  recently  he  has  given 
up  this  theory,  since  perfectly  formed  siliques  are  found  with  four 
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valves  and  four  septa '^'^  and  in  fact  the  genua  Tetrapama  ia  of  this 
kind^  in  which  the  number  of  parts  which  the  ailicule  usually 
possesses  is  exactly  doubled.  Bemhardi  therefore  in  his  latest 
memoir  on  the  subject  t  regards  the  perfect  ovary  of  Crndfene  as 
composed  of  four  pieces  with  the  same  number  of  septa,  cells  and 
placentas,  but  two  of  which  are  usually  suppressed;  not  explain- 
ing himself  definitely  as  to  the  origin  of  the  septum,  that  is,  whe- 
ther it  is  a  prolongation  of  the  valves  of  the  fruit  or  of  the  axis. 
The  latter  view  however  seems  to  be  most  favoured  by  Bemhardi, 
and  in  fact  it  is  also  in  my  opinion  that  alone  which  is  sufficient 
to  explain  the  structure  of  the  fruit  of  the  Cruciferse.  In  them, 
says  Aug.  St.  Hilaire,  the  axis  divides  into  two  branches  which 
traverse  the  ovary  and  again  unite  at  the  point  to  form  the  style. 
These  are  the  two  pistillary  cords  which  bear  the  ovules,  and  the 
carpellary  leaves,  which  when  ripe  separate  from  them,  are  inde- 
pendent of  them.  The  ovary  has  therefore  the  simplest  possible 
structure  here ;  it  consists  of  two  carpels  and  two  parietal  pla* 
centas  %.  According  to  this  view  the  septum  must  be  regarded 
as  the  substance  of  the  axis  compressed  to  a  mere  plate,  in  and 
on  which  the  cellular  tissue,  conducting  the  fertilizing  matter,  is 
prolonged  from  the  style,  and  which  in  fact  is  itself  only  a  modi- 
fication thereof  for  this  particular  purpose.  The  double  lamells 
of  the  septum  can  as  little  be  made  an  objection  to  this  view,  as 
the  often  remarkable  attenuation,  slits  or  opening  in  the  middle 
of  it,  or  even  the  total  absence  of  a  septum ;  since,  as  to  the  first, 
each  of  the  two  cavities  should  be  formed  independently ;  and 
with  regard  to  the  second,  it  is  well  known  that  it  does  not  occur 
more  frequently  than  cavities  in  the  middle  of  the  pith,  which 
may  reach  to  a  total  disappearance  of  the  same. 

From  this  point  of  view  also  I  hold  the  anomalous  forms  which 
occur  in  the  silique  to  be  most  satisfactorily  explicable.  Assuming 
as  the  normal  structture,  that  a  silique  is  two-celled  with  a  per- 
pendicular septum,  it  will  become  one-celled  and  single-seeded 
either  by  the  total  absence  of  a  septum,  the  place  of  which  is  oc- 
cupied by  the  cavity  with  the  single  seed,  or  by  only  one  remaining 
in  the  ripe  fruit  of  two  one-  or  more -seeded  cavities,  since  gene- 
rally only  one  seed  becomes  developed.  The  first  case  occurs  in 
Isatxif  Clypeola,  Tauscheria ;  here  there  is  in  reality  no  trace  of 
a  septum,  and  the  single  seed  hangs  down  therefore  from  the 
apex  of  the  cavity,  which  usually  occupies  the  centre  of  the  sili- 
cule.  It  is  the  same  condition  that  we  meet  with  in  the  ano- 
malous fruits  oiJEthumema  heterocarpum,  with  the  difference  that 
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the  cord  of  the  umbilical  vessels  is  wanting  on  the  depressed  lower 
side  of  the  much-inflated  siUcle^  the  other  alone  being  present^ 
ronning  over  the  elevated  side.  The  second  occurs,  for  instance, 
in  NesUa  paniculata,  Rapistrum  ruffosum,  Crambe  orienialis ;  and 
indeed  in  the  two  last-named  the  silides  are  only  two-celled  in 
the  upper  joints,  from  the  presence  there  of  a  perpendicular  sep- 
tum which  is  wanting  in  the  lower.  In  Myagrum  perfoliahan 
and  Erucaria  aleppica  no  seed  is  developed  in  either  of  the  two 
chambers  which  occupy  the  uppermost  part  of  the  silicic.  This 
absence  of  the  septum  in  the  lower  part  of  the  fruit  has  its  ana« 
logue  in  the  slit  or  opening  which  exists  in  the  septum  in  that 
situation  in  Fareetia  and  other  genera,  in  the  whole  central  part 
in  Tetrapoma,  and  it  indicates  the  necessity  of  an  uninterrupted 
union  between  it  and  the  style  or  the  stigma ;  while  on  the  other 
hand  an  interruption  at  the  other  end,  namely  the  lower,  appears 
to  be  attended  with  no  detriment  to  the  formation  of  the  fruit. 

If  this  be  the  correct  view  of  the  septum,  it  will  then  always,  at 
least  originally,  have  a  perpendicular  position  in  the  silide.  In 
Buniae  orientate  indeed,  where  the  ripe  fruit  is  two-celled  and 
two-seeded,  one  cell  with  its  seed  lies  over  the  other  with  an 
almost  horizontal  septum  *y  but  this  is  a  consequence  of  develop- 
ment. For  in  the  earliest  state  of  the  fruit,  when  the  stamens 
have  scarcely  fallen  ofi^,  the  septum  here  is  vertical  as  usual,  and 
the  cells  therefore  originally  lie  side  by  side  and  not  one  above 
the  other.  In  Bunias  Erucago,  DeCandoUe  finds  the  silicles  two- 
celled  in  the  young  state,  in  a  certain  measure  four-celled  in  the 
fully  developed,  as  each  cell  is  frequently  again  divided  into  two 
by  a  transverse  septumf*  But  if  a  perpendicular  section  is  made 
through  the  somewhat  oblique  silicic,  at  the  period  when  the 
calyx,  corolla  and  stamens  fall  off,  in  such  a  manner  that  the  sec- 
tion crosses  that  oblique  position,  the  four  cavities  are  already 
visible.  A  membranous  septum  descends  obliquely  from  above 
downwards,  which  by  projecting  in  and  out  forms  two  curves,  from 
each  of  which  a  fleshy  transverse  process  runs  to  the  outer  wall. 
The  septa  of  both  kinds  are  present  therefore  when  the  fertiliza- 
tion is  yet  scarcely  complete,  so  that  we  certainly  cannot  consider 
the  production  of  any  of  them  an  after-growth. 

In  the  genera  Cakile,  Crambe  and  Rapistrum,  the  silide  is 
divided  into  two  joints  by  an  apparent  articulation  in  the  middle, 
the  upper  being  commonly  externally  of  a  different  structure 
from  the  lower.  By  this  means  its  cavity  is  indeed  divided  into 
an  upper  and  lower  cell,  but  the  two  cells  are  never  perfectly  se- 
parated, for  there  always  remains  an  actual,  though  very  narrow, 
communication  between  them,  as  the  apparent  articulation  con- 
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■ists  merely  of  a  projection  inward  of  tlie  substance  without  an 
actual  growing  together  or  formation  of  a  cross  septum.  That 
a  longitudinal  septum  however  occurs  in  the  upper  joints  at  least 
in  Crambe  and  Rapistrtan,  with  the  two  cavities,  one  alone  of 
which  is  perfected,  has  alreadv  been  noted.  An  ovule  is  present 
both  in  the  upper  and  the  unaer  cell,  but  in  the  upper  it  is  erect, 
in  the  lower  suspended  :  the  two  funiculi  arise  at  about  the  same 
height,  but  on  opposite  sides  of  the  cavity.  Frequently  the  upper 
ovule  alone  is  developed  into  a  seed  here,  while  the  lower  is  often, 
and  in  the  genus  Crambe  pretty  constantly,  abortive. 

However  great  therefore  the  multiformity  of  nature  appears  in 
the  silique,  it  may  still  be  expected  that  we  shall  be  able  to  trace 
back  the  aberrant  structures  to  simple  typical  forms  when  we 
shall  have  discovered  the  transitional  modifications.  It  would  be 
in  the  highest  degree  interesting  to  examine  more  closely  many 
cases  of  unusual  forms  of  the  fruit.  Thus  for  example  in  Steno* 
petalum  robustum,  Endl.,  the  seeds  grow  upon  the  base  of  the 
septum,  in  which  a  tripartite  nerve  is  visible*.  In  Pvffumum 
comutum,  6., — ^a  plant  found,  apparently,  by  no  one  but  J.  G. 
Omelin, — G^ner  found  an  '^  arillus  chartaceus  '*  which  com- 
pletely inclosed  the  solitary  seedf ;  but  Ledebour  has  ascertamed, 
from  the  examination  of  fruit  in  good  condition  in  the  collection 
of  A.  W.  Martini,  who  was  GmeWs  companion,  that  the  part 
which  Gartner  took  for  an  arillus  was  nothing  else  but  the  inner 
layer  of  the  pericarp,  which  had  become  so  detached  from  the 
outer  that  it  was  only  connected  by  some  fibres  %. 
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[Continued  from  p.  334.] 

Birds  of  Tobago. 

Crotophaga  rugirostris,  Swain.    s.§ 

For  our  observations  on  this  species  we  would  refer  our  readers 
to  the  '  Annals '  of  1839,  p.  160 ;  and  in  a  letter  received  from 
Mr.  Kirk  since  these  observations  were  made,  we  have  the  follow- 
ing remarks  on  the  incubation  of  this  curious  species : — "  On  a 
reperusal  of  your  ^  Horse  Zoologies^ '  of  1839,  in  regard  to  the 
incubation  of  Crotophaga,  I  have  now  my  doubts,  and  although 

•  Enum.  PI.  Hucgel.  4.  f  De  Fruct.  ii.  292.  1 142.  f.  3. 

I  Math,  physical.  Abhandl.  der  Munchener  Acad.  d.  W.  iv.  Bd.  3  Ab- 

theil. 

§  Species  marked  n.  are  also  found  in  North  America  ;  s.  in  South  Ame- 
rica ;  and  n.  s.  in  both. 
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I  have  been  silent  on  these  subjects  for  some  time  past,  I  have 
not  been  an  inattentive  observer ;  I  shall  therefore  give  you  a  fair 
statement  of  my  observations  and  allow  you  to  draw  your  own 
inferences.  In  September  1843  my  attention  was  drawn  to  a 
nest  of  the  Crotophaga  by  the  ranger  of  Buccoo,  an  estate  under 
my  charge ;  he  told  me  that  there  was  generally  one  bird  in  the 
nest,  but  that  they  frequently  came  in  great  numbers  perching 
around  it,  and  were  particularly  noisy.  I  examined  the  nest  to 
which  he  alluded ;  it  was  built  upon  a  cocoa-nut  tree,  about  thirty 
feet  from  the  ground,  and  the  tree  being  about  forty  feet  from 
the  dwelling-house  door,  afforded  an  excellent  opportunity  to 
watch  their  habits.  The  result  was  that  there  never  did  appear 
to  be  more  than  one  bird  in  the  nest  during  the  day,  but  on 
sundry  occasions,  especially  mornings  and  afternoons,  they  came 
in  flocks  of  from  twenty  to  thirty,  alighting  on  the  tree  and 
crowding  round  the  nest  making  a  considerable  noise,  on  which 
occasions  I  generally  observed  the  occupier  of  the  nest  at  the 
time  left  her  place ;  but  whether  for  fear,  or  rather  to  give  place  to 
others,  I  could  not  ascertain ;  1  think  most  probably  the  former. 
I  never  saw  more  than  one  bird  sitting  in  the  nest  at  a  time  ex- 
cept during  those  turbulent  visits,  and  then  it  was  quite  impos- 
sible to  tell  how  many  might  have  been  in  it.  The  branches  of 
the  cocoa-nut  tree  spring  from  the  stem  in  a  cluster,  ascending 
at  an  angle  of  from  45°  to  50°,  forming  very  deep  and  irregular 
interstices  between  the  branches,  and  in  one  of  these  the  nest  in 
question  was  commenced ;  the  interstice  was  then  deep  and  the  nest 
not  large,  but  contained  five  eggs,  which  seemed  to  be  covered  by 
one  bird.  I  was  absent  from  that  district  for  several  weeks,  and 
on  my  return  I  observed  that  the  nest  appeared  much  larger,  and 
was  told  it  contained  four  birds ;  I  did  not  disturb  them  on  that 
occasion,  but  on  returning  about  ten  days  thereafter  I  sent  a 
servant  up  to  examine  the  nest,  which  he  reported  empty;  not 
being  quite  satisfied  with  his  report  and  wishing  to  ascertain  the 
cause  of  the  increase  of  bulk,  I  went  up  myself  and  brought 
down  the  nest  entire.  On  the  upper  surface  lay  one  rotten  egg, 
partially  concealed  by  the  sticks,  grass  and  leaves  of  which  the 
nest  was  composed ;  on  removing  another  stratum  of  the  same 
materials,  but  chiefly  leaves,  I  discovered  seven  eggs ;  and  on  re- 

fieating  the  search  farther,  after  removing  fully  four  inches  of 
eaves,  I  found  first  ten  and  then  four  eggs,  making  a  total  of 
twenty-two  addled  eggs  after  the  young  birds  had  taken  flight. 

*'  From  what  I  have  witnessed  on  the  above  occasion,  I  am  quite 
satisfied  that  the  community  added  to  the  general  stock  of  eggs 
and  also  to  the  building,  much  to  the  inconvenience  and  annoy- 
ance of  the  original  architect,  who  seemed  at  first  perfectly 
satisfied  with  her  own  fabrication.  •  A  question  now  arises,  viz. 
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has  Tobago  two  species  of  Croiophaga,  or  does  the  differenoe  of 
locality  change  or  affect  their  habits  ? 

"  I  have  formerly  watched  the  habits  of  these  birds  during  the 
period  of  incubation  where  they  seemed  to  lay  and  hatch  their 
own  eggs  without  the  aid  of  others;  true^  the  opportunities  afforded 
on  former  occasions  were  twenty-five  miles  distant  from  the  scene 
of  the  present  observations ;  nor  have  I  yet  sent  you  a  specimen 
from  the  leeward  side  of  the  island.  In  the  windward  district  of 
Tobago^  which  is  the  chief  locality  of  my  investigations,  our 
savannahs  and  swamps  abound  with  underwood,  shrubs  and 
creepers,  in  the  leeward  part,  especially  about  Buccoo,  the  spot 
where  the  nest  which  gives  rise  to  the  present  letter  was  found ; 
there  is  scarcely  a  shrub  or  bush  beyond  a  pigeon  pea-tree  within 
a  mile  of  the  spot ;  it  might  therefore  be  argued  that  necessity 
had  driven  them  to  the  cocoa-nut  trees ;  but  on  the  other  hand, 
why  therefore  use  a  general  nest  ?  From  these  reflections  I  think 
we  may  conclude  that  they  sometimes  make  a  common  nest, 
especially  in  the  more  cultivated  spots/' 

COCCTZUS  ERTTHROPTHALMUS,  VietU.      (CuckoO.)      N. 

''Arrives  here  in  October;  shot  on  the  sea-coast  apparently 
much  exhausted/' 

Certhiola  flaveola,  Lirm,     (Creeper.)    s. 

Cereba  spiza,  Linn.     s. 

CsREBA  CYANEA,  Linn.     (Creepers.)    a. 

Apparently  not  common ;  in  all  our  collections  from  the  island 
a  single  specimen  only  has  been  received. 

"  Native ;  were  until  lately  a  rare  bird  in  Tobago,  and  only 
partially  known ;  they  feed  on  the  galba  and  dog-wood  trees.'' 

Cereba  CiERULEA,  Linn,  s. 
FHAfiTHORNiB  HiRSUTUs,  Gmel.  (Doctor  Humming-bird.)  s. 
''  Native.  This  little  bird  is  the  most  restless  of  all  the  Hum- 
ming-bird tribe ;  it  can  scarcely  be  said  to  be  seen  at  rest,  but 
darting  right  and  left,  zigzag ;  at  times  when  suddenly  surprised 
feeding,  uttering  a  sharp  squeak,  it  will  dart  off  and  disappear  like 
a  meteor ;  at  other  times  will  seem  as  if  suspended  for  several 
seconds  by  the  point  of  the  bill  within  three  feet  of  a  person's 
face,  after  which  it  is  sure  to  disappear  like  lightning ;  in  these 
cases  it  truly  assumes  an  attitude  which  a  stranger  might  construe 
into  a  meditated  attack  upon  his  person ;  I  have  often  been  in- 
duced to  strike  at  them  with  my  fowling-piece  from  their  proxi- 
mity."    We  also  receive  this  species  from  Trinidad. 

Camptlgpterus   BNSiPENNiB,   Swain.     (Mexican   Humming- 
bird or  Sabre  Wing.)     s. 

''  Feeds  on  ants,  small  flies  and  sweets,  and  are  particularly 
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fond  of  the  blossoms  of  the  wild  and  common  plantain  tree ;  but 
whether  from  the  circumstance  that  these  blossoms  are  generally 
attended  by  numerous  herds  of  ants,  which  form  the  principal 
part  of  their  food,  or  for  the  purpose  of  extracting  sweets,  or 
perhaps  both,  I  am  at  present  unable  to  determine ;  but  in  all  I 
have  dissected,  I  have  found  the  stomach  to  contain  ants  and  por- 
tions of  small  gnats.  They  are  found  principally  in  the  woods  by 
rivulets  and  in  low  marshy  places/^ 

Trochilus    M£Llivoru8,   Linn.      (White-necked    Humming- 
bird.)   8. 

'^  I  am  not  able  to  decide  as  to  this  bird  being  '  native;'  it  is 
only  at  certain  seasons  to  be  met  with ;  but  whether  it  leaves  the 
island  or  retires  to  the  interior,  I  am  not  at  present  prepared  to 
say.  They  are  seldom  to  be  found  in  open  sunshine ;  the  morn- 
ings and  evenings  are  their  principal  time  of  feeding,  and  their 
evolutions  at  that  time  are  truly  pleasing.  At  one  instant  sus- 
pended, immoveable  to  the  eye  (although  alternately  showing  the 
purest  white  and  green),  at  the  very  top  of  our  tallest  bamboo, 
guava  or  other  tree,  and  the  next  moment  at  their  root,  with  two 
or  three  zigzags  right  and  left,  up  and  down,  dipping  either  into 
the  river  or  snapping  a  fly  from  the  surface  and  then  disappear- 
ing, but  without  the  twitter  the  doctor-bird  generally  utters  at 
departure.  I  think  in  all  probabiUty  this  bird  feeds  more  upon 
winged  insects  than  most  of  the  others,  which  may  account  for  its 
being  seen  so  early  in  the  calm  mornings,  retiring  generally  into 
the  thick  wild  plantain  bushes  as  soon  as  the  sun  begins  to  spread 
his  rays  upon  them,  and  appearing  again  in  the  evening  when  he 
is  going  down,  or  when  his  rays  cease  to  act  on  their  spot  of 
pleasure.  A  female  shot  on  the  19th  of  April  contained  an  egg 
almost  perfect/' 

Trochilus  manoo,  Linn,    s. 

This  species  is  not  found  in  Jamaica,  as  generally  said  to  be ; 
the  T.  porphgrurus  of  Shaw  seems  to  hold  its  place  there. 

Trochilus  moschitus,  Ldnn,  (Ruby  Topaz  Humming-bird.)   s. 

"  Migratory.  This  pretty  little  species  arrives  here  in  the  end 
of  January  or  about  the  1st  of  February;  they  begin  to  build 
about  the  10th,  sit  fourteen  days,  and  lay  two  pure  white  eg^. 
The^  feed  on  ants  as  well  as  flowers,  and  on  dissection  I  could 
distmctly  number  115  small  ants  in  the  stomach  of  one.  One  of 
these  birds  having  attached  its  nest  to  the  trunk  of  a  cog-wood 
tree  close  by  a  window  at  mv  residence,  I  found  an  opportunity 
of  observing  their  manners  during  incubation,  and  1  can  assert, 
that  although  I  confined  the  young  by  means  of  some  coarse  wire 
cloth  through  which  the  parent  could  feed  them  for  upwards  of 
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three  weeks  after  they  were  ready  to  leave  the  nest,  and  although 
she  evinced  the  greatest  distress  by  her  chirping  note  when  flying 
around  me  often  within  three  feet,  I  never  but  twice  from  the 
laying  until  the  period  I  mention  saw  the  appearance  of  a  male 
near  the  nest ;  and  whether  they  pair  seems  to  be  disputed,  as  on 
both  these  occasions  he  was  hotly  pursued  by  the  femsJe  to  a 
considerable  distance  with  all  that  bickering  violence  so  peculiar 
to  the  tribe.''     We  receive  T,  moschitus  from  Trinidad. 

TrOCHILUS  AUDEBEETI,  IjCSS.      8. 

Tbochilus  erythronotus,  Less,  (Emerald  Humming-bird.)  a. 

"  Native ;  begins  to  build  about  the  10th  of  February,  gene- 
rally on  a  small  stalk  or  on  the  upper  side  of  some  twig,  some- 
times  so  hid  from  the  eye  by  a  large  leaf  as  to  preclude  all  poa- 
sibihty  of  seeing  it  from  above,  and  often  so  near  the  ground  as 
to  remain  undiscovered.  Makes  a  small  neat  nest  in  which  it  laya 
two  pure  white  eggs.'' 

CoLUMBA  RUFiNA,  Temm.    (Blue  Pigeon.)     s. 
"  Excellent  for  the  table."     Received  also  from  Jamaica. 

Peristera  jamaicensis,  Gmel.     (Ground  Dove.)    s. 

"  Native ;  are  fond  of  sequestered  places,  go  in  pairs,  feed  on 
the  ground,  build  a  coarse  nest  with  two  or  three  cross  sticks, 
easily  domesticated.  Excellent  for  the  table.  The  natives  catch 
great  numbers  of  them  by  traps  made  of  sticks  and  shaped  like  a 
triangle."     Received  also  from  Jamaica. 

Peristera  frenata,  Tschudi  ?     (Ground  Dove.)    s. 

Chamjbpelia  TAiiPicoTi,  Temm,    (Ground  Dove.)   s. 

Ortauda  ruficauda,  Jard,    (Cockricko  or  Partridge.) 

Unable  to  compare  this  bird  with  the  species  described  in  the 
'  Isis,'  we  cannot  decidedly  assert  that  it  is  undescribed,  and  the 
name  above  is  given  provisionally.  Its  nearest  ally  is  the  P.  ka- 
traka,  which  it  resembles  in  size  and  form.  It  however  differs 
from  it  in  the  head  and  upper  part  of  the  neck  not  being  "  rouz 
fonc^,"  and  in  having  all  the  feathers  of  the  tail  except  the  two 
centre  broadly  tipped  with  dull  reddish.  The  young  birds  we 
believe  are  not  white  below.  They  appear  to  be  tolerably  com- 
mon on  the  island  and  are  "  native,"  breeding  there ;  they  are 
easily  tamed  and  become  very  familiar.  The  trachea  in  the  male 
has  one  external  convolution. 

The  head,  upper  parts  of  the  neck  and  centre  of  the  throat 
blackish  gray,  shading  into  the  olive  which  is  the  colour  of  the 
whole  upper  parts  and  wings.  The  lower  part  of  the  neck  and 
breast  also  olive,  of  a  paler  tint  and  shading  into  a  yellowish  brown 
on  the  belly  and  vent,  which  again  shades  into  dull  reddish 
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brown  on  the  axillse^  flanks  and  under  tail-covers.  The  tail  is 
entirely  of  a  dark  olive  with  green  reflections^  all  the  feathers 
except  the  two  in  the  centre  being  tipped  for  an  inch  and  a 
quarter  with  reddish  brown^  verv  conspicuous  when  the  tail  is 
thrown  up^  but  nearly  concealea  from  above  when  it  is  closed. 
The  feathers  on  the  throat  extend  in  a  central  line^  the  sides 
exhibiting  a  narrow  streak  of  bare  livid  skin. 

Chabadbius  vibginiacus^  BorAA.  (Plover^  Golden  Plover.)  n.s. 

''  Migratory^  arrive  here  in  September/'  is  the  note  to  this 
species^  and  our  specimens  of  both  exhibit  the  intermediate  state 
of  plumage  after  having  bred  and  putting  on  the  dress  of  winter, 
which  season  would  be  partially  spent  by  them  in  Tobago  and  the 
adjacent  islands. 

Chabadbius  semipalmatus,  Bonap.     n. 

'^  Migratory  :  feeds  on  small  bivalve  shells ;  runs  with  a  zigzag 
course,  according  to  the  flowing  and  receding  of  the  waves,  very 
nimbly  along  the  beach,  running  ten  or  fifteen  yards  at  a  time, 
halting  a  second  and  then  resuming  the  course  as  before.  Not 
common ;  shot  in  March.'' 

Stbepsilas  intebfbes,  Linn.     (Rock  Plover.)    n.  s. 

*'  Migratory  and  very  rare ;  shot  in  January ;  times  of  its  arrival 
and  departure  not  known." 

Catatbophobvs  semipalkatus,  GmeL     (Curlew.)    n. 

"  Shot  in  October,  a  solitary  bird  on  the  beach."  Another 
bird  was  shot  out  of  ^'  a  flock  of  several  hundreds  which  coursed 
for  &  whole  day  on  the  sea- coast  near  my  residence  without 
coming  to  land  above  five  minutes." 

TOTANUS  FLAVIPES,   ViciU,       (LoUg-lcgS.)      N. 

"  Migratory,  arriving  here  in  July  and  August  and  departing 
in  October  or  November." 

ToTANUS  CHLOBOPYGius,  Vteill.     (Sandpiper,  Solitary.)     n. 

''  Migratory :  feeds  upon  small  shells." 

ToTANUS  MACULABius,  Lvm.     (Sandpiper,  Little.)    n.  s. 

"  Migratory :  feeds  on  small  crabs  and  small  bivalve  shells." 

Tbinga  pectobalis,  Bonap.     (Sandpiper.)    n. 

Tbinoa  pusilla,  Leisl.    (Heath  Sandpiper.)   n. 

ScoLOPAX  WiLSONii,  Ord.     (Snipe.)    n. 

''  Migratory.  They  arrive  in  small  numbers  in  October  and 
continue  until  January.  They  are  never  seen  or  heard  sporting 
on  wing  on  a  calm  day  or  evening  as  in  Britain,  but  they  utter 
when  suddenly  surprised  the  same  feeble  squeak." 
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Rallub  varieoatus^  Gmel,    (Rail.)    s. 

''  Eyes  bright  scarlet/'  is  the  only  note  to  this  species :  appa- 
rently not  common.     We  receive  it  also  from  Jamaica. 

PoRZANA  CAROLINA,  Linn.     (Water  Rail.)    n. 
"  Native ;  inhabit  our  marshes.'^ 

Gallinula  oaleata,  Licht,     n. 

PoRPHYRio  MARTiNicus,  Gmel.     (Furplc  Ghdlinule.)    n.  s. 
"  Native ;  inhabits  onr  swamps  and  marshes  among  the  wild 
plantain.'' 

Ardea  herodias,  Linn,    n. 

EoRETTA  CERULEA,  Lvm.     (BIuc  Crane,  or  Gray  Heron.)    n.  s. 

^'  Native  :  begin  to  build  about  the  middle  of  April  on  small 
islands  detached  from  mainland.  They  are  abundant  on  Roxbro 
Rock  in  April,  May  and  June,  where  they  build  a  coai*se  nest  of 
sticks  lined  with  leaves  upon  low  bushes,  which  can  only  be  ap- 
proached with  difficulty,  surrounded  in  such  a  degree  by  the  Cac- 
tus  erectua  as  to  render  it  almost  impossible  to  penetrate ;  lay  two 
eggs  of  a  blue  colour.  All  the  cranes  are  white  when  first  fledged 
and  get  blue  as  they  grow  old ;  I  have  seen  fifty  young  sitting  on 
the  tops  of  the  highest  bushes,  and  these  invariably  white.  The 
stomachs  contained  lizards,  crabs,  cray-fish  and  worms." 

Ardeola  virescens,  Linn.     (Bittern.)     n.  s. 

Nycticorax   cayenensis^   Gmel.     (Night  Galding,  or  Crab- 
catcher.)     8. 

"  Native.  This  species  also  breeds  on  Roxbro  Rock  or  other 
detached  islands  on  low  thorny  bushes  often  within  two  or  three 
feet  of  the  ground.  It  is  not  so  common  on  the  mainland  as  the 
others,  and  when  there  is  not  so  shy ;  I  have  often  been  sur- 
prised by  their  starting  up  within  ten  yards  as  a  hare  would  in 
Europe;  whether  being  busily  engaged  in  satisfying  the  cravings 
of  nature  and  not  observing  my  approach,  or  conceiving  itself 
securely  hid  among  the  long  grass,  I  am  unable  to  say ;  I  think 
the  latter  most  probable,  as  I  have  myself  frequently  surprised 
them  in  this  state  after  making  sufficient  noise  by  frequent  dis- 
charges of  my  gun  to  warn  them  of  my  near  approach.  The 
young  bird  sent  I  have  had  alive  for  three  weeks,  feeding  upon 

Joung  crabs,  thirty  of  which  it  would  devour  in  twenty-four 
ours,  of  average  size,  or  an  inch  by  an  inch  and  a  half  without 
the  claws,  which  are  venr  sharp,  and  which  it  generally  took  care 
to  separate  from  the  body  before  swaUowing.  The  food  was  ge- 
nerally soon  disgorged,  which  showed  the  power  of  digestion, 
being  reduced  to  the  consistence  of  coarse  snuff  in  a  very  short 
time.     This  bird  died  from  neglect,  but  not  until  I  had  satisfied 
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myself  of  their  utility  to  the  sugar-cane  planter.  I  know  some 
estates  in  this  island  where  several  people  are  employed  labour- 
ing to  destroy  this  destructive  little  creature  ('  the  crab^)^  which 
although  used  in  various  ways  for  the  table^  yet  when  they  annoy 
the  sugar-cane  to  such  a  degree  as  to  call  for  human  aid  to  ex- 
tirpate them,  and  where  one  man  does  well  if  he  succeeds  in 
killing  twenty  or  thirty, — a  number  be  it  remembered  that  one 
of  these  birds  will  devour  in  the  same  time, — it  will  be  sufficient 
to  say  that  this  bird  is  invaluable  to  the  sugar-cane  planter  in 
low  marshy  lands,  and  it  is  only  in  such  places  that  this  bird  in 
to  be  found  or  wanted.  Its  usefulness  is  a  fine  subject  for 
moralising,  and  one  which  poor  Wilson  would  have  used  to  ad- 
vantage.'' 

Nycticorax  OAKDBNii,  GtneL     n.  s. 

MyCTBBIA  AMERICANA,  Litin.    8. 

A  single  specimen  obtained;  a  stra^ler. 

FuLiGULA  MARiLA,  Lmn.    (Saup  Duck.)   n. 
''Very  rare  in  the  island.''    This  specimen  is  of  a  smaller  siae 
?dth  the  markings  on  the  back  larger,  and  possesses  all  those 
marks  which  are  considered  to  separate  the  European  and  Ame- 
rican birds. 

QuBRQUBDULA  CAROLINEN8I8,  Jord.  ^  Selby.     (Grecn-winged 
Teal.)     n.  s. 

"  Arrives  in  October  and  November,  and  departs  in  March  or 
April."  A  single  specimen  in  immature  plumage  was  received, 
but  we  have  little  doubt  of  its  being  the  bird  of  North  America. 

PoDiCEPs  CAROLiNBNBis,  Gmel.    (Grebe.)    n. 
SuLA  vuscA^  GmeL     (Booby.)    n.  b. 

**  Lay  at  least  twice  in  the  season,  sometimes  on  the  ground, 
but  generally  on  a  low  shrub  or  thorny  tree  on  a  small  island  to 
the  eastward  of  Tobago  called  '  St.  Giles.'  The  island  I  should 
judge  to  be  about  eight  acres  in  extent ;  I  visited  it  in  June,  when 
it  presented  a  disgusting  appearance ;  the  fishy  smeU  combined 
with  the  mass  of  filth  in  some  places  to  the  depth  of  several  feet, 
although  rendered  dry  by  the  parching  and  insufferable  heat 
which  is  always  about  it,  mdces  it  almost  suffocating.  Judging 
from  appearance,  I  should  think  that  every  square  yard  contained 
a  nest  and  a  bird  as  large  as  the  mother,  and  the  sky  is  literally 
darkened  above  by  the  old  boobys  and  man-o'- war-birds  {Fre- 
gat  a).  The  island  abounds  with  the  prickly  pear  and  the  Cactus 
erectus,  and  it  becomes  dangerous  to  walk  among  them  at  timesj 
from  the  snapping  of  the  young  birds  at  the  eyes.  The  negroes 
on  some  of  the  adjacent  estates  bring  them  home  in  boat-loads, 
and  the  young  are  said  to  be  excellent  food." 

Ann.  if  Maff.  N.  Hist.  Fo/.xx.  27 
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SuLA  PiBCATOR,  Ltnti.    (White  Booby.)    8. 
Freoata  aquila^  Una,     (Man-o'-war-bird.)    n.  8. 

''  Inhabits  the  same  island  with  the  booby,  lays  one  white  egg; 
are  natives,  and  are  never  seen  to  alight  except  on  St.  Giles.  At 
earliest  dawn  of  day  they  go  straight  out  to  sea  and  then  drop  to 
leeward ;  we  seldom  or  ever  see  any  passing  down,  but  from  ten 
until  two  or  three  p.m.  they  may  be  shot  in  great  numbers  about 
our  headlands  as  they  soar  up  along  our  coasts.  Sometimes  too 
at  certain  seasons  of  the  year  they  frequent  our  fresh  river  mouths 
to  drink,  which  they  do  without  alighting  by  sweeping  along  the 
surface.'' 

PHAiTON  JBTHERBUS,  Linn.     (Tropic  Bird.)     8. 

"  Abounds  on  some  small  ialandB  or  rocks  to  the  east  of  To- 
bago, which  can  only  be  approached  in  smooth  weather.'' 

Anous  stolidus,  lAwn. .  (Noddy.)    n.  s. 

''Sea-pigeon:  breeds  on  detached  islands,  particularly  St, 
GUes." 

Strrna  puliginoba,  Gmel.     (Tern.)    n. 

"Lay  without  building  any  nest  on  shelves  of  rock  among 
Cactus  erectuSf  on  Roxbro  Rock  among  the  herons."  Some  spe- 
cimens of  this  very  pretty  tern  had  the  nape  nure  white  shading 
into  brownish  gray  on  the  back,  which  with  the  back  and  wings 
was  much  lighter  than  the  others ;  the  black  upon  the  head  was 
quite  insulated,  forming  a  cowl  or  cap. 

Sterna  dougallii,  Mont.    (Tern.)   n. 

Sterna  catana,  GmeL     (Tern.)   n.  s. 

Xema  atricilla,  Lhm.    n. 

PuppiNUS  OBscvRUS,  Gmel.    n. 

"  Taken  off  an  egg  on  a  rock  at  sea,  where  it  was  a  solitary 
bird." 


XXXVII. — Description  of  two  new  Mosses  from  Jamaica. 

By  William  Wilson,  Esq.^ 

Pilotrichum,  Beauv. 

P.  fwude  (nov.  sp.  ?) ;  surculo  pendulo  vel  procumbente  vage  ra- 
moso,  ramis  simplicibus  follis  ovatis  acuminatifl  concaviusculis, 
plicato-striatis  serrulatis  iranidenerviis  siccitate  erectis. 

Hab.  in  arbonim  cortice?  Port  Royal,  Ins.  Jamaicie;  legit  O. 
M'Nab.  M.D. 

•  Read  before  the  Botanical  Society  of  Edinburgh,  llth  Nov,  1847. 
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fiurculfis  bionciolis  et  ultra.  Rami  subsecnndi,  semiunciales.  Folia 
nitida*  lutescentia,  tenuissime  areolata,  siocitate  hand  tortilia. 
Fructus  et  flores  desunt. 

Very  much  like  Pteriffynandrum  nigreBcens  /9.  ilkeebmm  (Bridel, 
Br.  Un.  ii.  198)^  but  differing  thus :  leaves  more  acuminate, 
serrulate;  areolse  smaller  and  narrower;  tbe  foliage  too,  when 
dry,  is  somewhat  glossy. 

The  typical  Pt.  nigrescent  (Swartz)  is  distinguished  from  these 
two  forms  thus :  leaves  narrower,  of  thinner  texture,  more  lax, 
pale  green.  Still  it  is  doubtful,  in  the  absence  of  fruit,  whether 
the  three  forms  should  not  be  referred  to  one  species. 

Pilotrickum  may  (for  the  present)  be  considered  as  a  subgenus 
of  the  Bridelian  genus  Neckera,  with  hairy  calyptrse.  It  is 
adopted  as  a  genus  by  Homschuch  in  the '  Flora  Brasoliensis,'  and 
was  first  proposed  by  Pal.  de  Beauvois. 

Omalia,  Brid, 

O.  lentvia  (nov.  sp.) ;  caule  distiche  sub-bipinnatim  ramoso,  foliis 
diBtichiB  ovato-falciformibus  acuminatis  semilatis  enervibus,  peri- 
chatialibas  lanceolato-attenuatis. 

Hob.  in  arborum  oortice  ?    Port  Royal ;  legit  G.  M'Nab,  M.D. 

Caules  bi-trionciales.  Rami  complanati,  breves.  Folia  nitidissima, 
liBte«viridia,  tenuissime  areolata,  supeme  serrulata.  Florescentia 
dioica? 

Evidently  allied  to  our  British  Omalia  trichomanoides  (Bridel), 
Hypman  trichomanoides  (Hooker  and  Taylor),  but  readily  distin- 
guished by  its  nerveless,  acuminated  and  more  falciform  leaves 
and  more  shining  habit.  It  has  still  greater  resemblance  to 
Neckera  {Distiehia)  glabella  (Bridel),  which  probably  belongs  to 
the  genus  Omalia  (the  true  Distiehia  having  the  leaves  rugose  or 
undulated).  From  the  last-named  moss,  ours  differs  in  its 
smaller  size  and  ovate-acuminate  leaves. 


XXXYIII. — Diagnostic  Characters  of  five  new  spedes  of  Crypto* 
gamie  Plants  from  Jamaica.    By  Thomas  Tatlor,  MJD.* 

LisKEA,  Hedw. 

1.  Xr.  aa^vt/i^o/ta  (Tayl.) ;  caale  exiguo  erecto  subramoso,  surculis 
flexaosis,  foliis  laxis  distichis  ex  angusta  basi  lineaii-oblongis 
obtasis  apiculatis  apice  dentatis  ruptinervibus  substriatis  surcu- 
lorum  ad  apices  arete  compressis  ad  basiu  minutis  vel  subnullis. 

On  Dantea  alata  (Sm.),  Jamaica.  In  Dr.  JR.  K,  Greville's  Herbarium. 

Three  to  four  lines  high,  pale  yellowish  green,  shining.    Leaves 
*  Read  before  the  Botanical  Society  of  Edinburgh,  1 1th  Nov.  1847. 
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in  eight  to  ten  pain,  those  atthetopadpreaaedintoaspike;  their 
inferior  margin  incurved  at  the  base.  This  species  is  strongly 
allied  to  L.  Nova-HoUandUe  (Schwaeg.),  and  may  well  be  sup- 
posed to  belong  to  the  same  genus  eyen  in  the  absence  of  firuc- 
tification.  It  may  be  distinguished  by  its  far  smaller  size,  its 
more  obtuse  leaves,  and  by  their  shorter  nerve.  In  one  instance 
the  stem  is  prolonged  at  the  top  into  a  ftageOifonn  shoot,  de- 
stitute of  all  but  minute  rudimentary  leaves. 

Fhraomicoma,  Dumort, 

1.  P.  afixa  (Tayl.^;  caule  debili  repente  vage  ramoso  sen  subdi« 
chotomo,  foliis  laxe  imbricatU  erecto-patentibus  oblongo-rotan- 
datis  marg^ne  subundulatis  apice  parce  denticulatis  lobulo  minuto 

,'  vel  Bubnullo,  stipulis  rotundatis  iDtegerrimis,  calyce  demum  axiUari 
oblongo-obcordato  compresso  ore  integenimo. 

On  Damta  alata  (  Sm.).  Jamaica.    In  Dr.  R,  K,  Greville*8  Herbarium. 

Five  or  six  lines  long;  very  pale  olive,  nearly  whitish:  a 
female  flower  and  a  branch  issuing  from  near  the  top  of  the 
past  year's  shoot.  Leaves  flaccid,  often  entire,  sometimes  with 
three  or  four  obtuse  teeth ;  the  perichsetial  erect,  oblong,  sub- 
dentate.  Capsule  pale,  splitting  half-way  down ;  its  valves 
broadly  ovate.  The  leaves  by  no  means  imbricated,  flaccid,  ir- 
regular in  outline,  variously  twisted :  the  indistinct  lobules  and 
the  large  cells  serve  to  keep  the  present  distinct  from  all  de- 
scribed species. 

Radula,  Nees, 

1.  B»  GrevUUana  ^Tayl.)  ;  caule  implexo  repente  snbpinnato»  ramis 
patenUbus,  fbliis  imbricatis  erecto-patentibus  integerrimis  lobo 
superiori  obovato-rotundato.  inferiori  minuto  trapexoideo.  calyce 
demum  aziUari  elongato  ovato-oblongo  apice  compresso  truncate* 
basi  angustato  pedicelliformi,  perigoniis  minutiB  linearibus  ra- 
morum  fere  ad  apices  usque  productis  lobulo  monandro. 

On  Danaa  alata  (Sm.),  Jamaica.    In  Dr.  R.  K,  Greville's  Herbarium. 

Very  minute,  three  to  four  lines  long,  olive-coloured,  closely 
adhering  to  the  subjacent  fern;  a  <»lyx  and  an  innovating 
branch  terminating  the  preceding  year's  shoot.  Leaves  touching, 
more  patent  than  erect ;  the  perichsetial  broadly  elliptical,  short. 
Capsule  linear,  very  narrow.  Perigonia  on  short  lateral  branches 
with  ten  or  twelve  pairs  of  minute  imbricatedventricose  leaves, each 
containing  a  spherical  anther.  The  exserted  part  of  the  pedicel 
about  as  long  as  the  calyx ;  this  is  on  a  narrow  pedicel  or  nearly 
cylindrical  opake  base  contained  within  the  perichsetium ;  it  is 
nearly  as  long  as  the  shoots.  This  species  differs  from  R.  ftucct- 
ni/era  (Tayl<)  by  the  smaller  size,  more  imbricated  leaves,  whose 
tops  are  not  so  rounded,  and  by  the  calyx  bulging  at  the  base, 
and  so  by  no  means  obconical. 
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PiiAOiocHiLA,  Nees  et  Mont, 

1.  P.  suMidentata  ^Tayl.)  ;  caule  repente  laxe  csespitoso,  surculis 
decumbentibus  subflezuosis,  foliis  basi  imbricatis  erecto-patenti- 
bu8  margine  ventral!  basi  gibboso  oblique  ovatis  acutis  apice  sab- 
biciliatis,  calyce  oblongo  ore  oblique  subtruncato  dentato. 

On  Schlotheimia  cirrosa  (Hook.)>  Jamaica.     Dr.  J.  M*Nab, 

Shoots  one  or  two  inches  long^  scarcely  one  line  wide,  brown, 
attenuated  above.  Perigonial  spikes  one  or  two  in  the  course  of 
the  shoots.  Perichsetial  leaves  upright,  adpressed  to  the  base  of 
the  calyx;  this  has  a  morginate  angle  on  the  upper  side,  and  the 
mouth  roundly  truncate  and  split  on  one  side.  Pedicel  just  ex- 
posing the  capsule  out  of  the  calyx.  This  differs  from  P.  abntpia 
(Lindl.)by  the  procumbent  shoots,  which  are  longer  and  more 
attenuated  above ;  by  the  wider  bases  of  the  leaves,  which  at  the 
ventral  margin  form  a  crest  below  the  stem ;  by  the  teeth  of  the 
leaves  being  so  slender  as  to  be  mere  cilia,  and  by  the  minuter 
ceUs  of  the  leaves. 

Parhelia,  Ach. 

I>  P.  ochroleuca  (Tayl.) ;  thallo  laciniato-lobato,  lobulis  ultimi^ 
brevibus  sinuato-divaricatis  prsBmorsis  retusisve  albo-cinereo  ma- 
dore  immutato  tenuissime  albo-reticulato  subtus  albido-fibrilloso, 
apotheciis  submarginalibus  concavis  margine  incurvo  demum  gem- 
mis  planis  subrotundis  coronato,  disco  castaneo  subtus  nudo. 

Port  Royal,  Jamaica.     Dr.  J.  M'Nab. 

Thallus  three  to  four  inches  wide,  when  dry  waved  on  the 
surface ;  sinus  of  the  lobes  oblong :  margin  brownish ;  surface 
pale  ash-coloured,  whiter  beneath,  where  the  pale  fibrils  resemble 
those  of  a  PeUidea.  Disc  of  the  apothecia  concave  when  dry, 
flat  or  slightly  convex  when  moistened  and  then  assuming  a 
lighter  colour.  The  disc  is  naked  beneath,  that  is,  it  is  destitute 
of  a  thallodal  layer,  hence  the  apothecia  seen  by  transmitted 
light  are  pellucid  in  the  centre.  Allied  to  Sticta  Leylandii  (Tayl.), 
which  however  differs  by  the  upper  surface  being  covered  with 
closely  set  clusters  of  buds,  by  the  smaller  size  and  darker  colour, 
by  the  shorter  fibrils  beneath  the  thallus,  and  by  the  apothecia  re- 
ceiving at  length  a  short  podetium  from  the  thallus.  The  genus 
Sticta  seems  scarcely  separable  by  a  decisive  character  from  Par" 
melia,  and  this  again  in  another  direction  passes  into  Lecanora, 
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XXXIX.— ^  few  Critical  Remarki  an  M.  Carl  J.  SundeyaU's 
Ptq>er  on  the  Birds  of  Calcutta,  as  republished  by  H.  E.  Strick- 
land, Esq.  By  Ed.  Bltth^  Curator  to  the  Muaeum  of  the 
Asiatic  Society,  Calcutta,  &c. 

Commencing  with  the  remarks  on  the  Bengal  Soonderbuns 
(vide  Ann.  &  Mag.  Nat.  Hist,  xviii.  108),  it  may  be  as  well  to 
observe,  that  the  animal  inhabitants  of  this  notoriously  baleful 
region  are  far  from  being  so  little  known  as  is  commonly  supposed, 
nor  are  the  lower  alluvia  of  the  numerous  anastomosing  outlets 
of  the  Ganges  so  utterly  unhealthy  during  great  part  of  the  year : 
vis.  nearly  throughout  the  dry  season,  divided  into  cold  and  hot ; 
or  frt)m  the  end  of  November  to  that  of  June,  when  the  rains 
have  fairly  set  in.  When  the  latter  break  up,  the  malaria  be- 
comes deadly  to  casual  visitors,  whether  European  or  native ;  and 
even  the  Bengalee  inhabitants  are  obliged  to  leave  certain  disiricts 
for  a  while ;  though  a  Mugh  population,  from  Arracan,  which, 
until  recently,  came  to  supply  their  place,  seemed  proof  against 
the  deletmous  miasmata.  Considerable  tracts  are  under  culti- 
vation ;  and  the  belts  of  impenetrable  dense  jungle  facing  the 
network  of  broad  river  channels  in  many  instances  conceal  from 
view  a  wide  extent  of  productive  rice  cultivation  within.  Of  the 
'ool<>g7j  I  doubt  mucn  whether  more  discoveries  remain  to  be 
made  there,  at  least  among  the  terrene  Vertebrata,  than  in  other 
parts  of  Bengal ;  and  even  the  Fishes  have  been  so  fiir  investi- 
gated, that  novelties  among  them  are  by  no  means  to  be  reckoned 
upon  in  the  course  of  an  excursion. 

Next,  I  am  constrained  to  disagree  with  M.  Sundevall  in  his 
estimation  of  the  feathered  musicians  of  Lower  Bengal,  which  I 
cannot  think  are  comparable  to  those  of  his  native  land,  the  latter 
being  much  the  same  as  in  Britain.  Our  finest  song-bird  in  this 
part  of  the  world,  beyond  all  comparison,  is  the  '  Sbi&mah '  {Kit- 
tacinela  macroura,  Lath.),  which  is  never  heard  in  the  wild  state 
upon  the  river  alluvium,  to  which  M.  SundevalFs  peregrinations 
here  were  confined.  The  '  Agghin '  {Mirafra  caniiUans,  Jerdon) 
is  a  tolerably  good  songster,  but  excessively  rare  in  the  same 
broad  tract  of  country,  where  it  can  be  regarded  merely  as  a 
casual  visitant :  and  the  best  song-bird  which  M.  Sundevall  could 
have  heard  wild  is  the  common  Bengal  lark  (AUxuda  gulgulOj 
Franklin),  the  notes  of  which  very  closely  resemble  those  of  the 
British  skylark.  Of  arboreal  songsters,  the  '  Dhyal '  (Cop«y- 
ckus  saularis)  has  a  pleasing,  desultory,  robin-like  ditty,  delivered 
in  short  snatches,  but  without  much  variety ;  and  the  Bulbuls  and 
a  few  other  small  birds  have,  at  most,  a  few  musical  chirrups, 
which  the  common  Black  Bulbul  {Pycnonotus  bengalensis,  nobis) 
connects  into  a  continuous  warble  sometimes,  during  its  breeding 


i 

« 


on  the  Birds  of  Calcutta.  383 

season  only.  Some  of  the  Drongos  have  agreeable  loud  notes^ 
especially  the  'Bhuchanga'  {Chaptia  teneoy  Yieillot)^  but  there  is 
too  much  repetition  of  the  same  stave ;  and^  lastly^  the  Mynahs, 
or  '  Maiuas^'  and  other  Stumidte,  and  also  the  '  Bayas '  [Ploceus), 
very  commonly  indulge  in  a  loud  screeching  chatter^  which^  if 
song,  can  only  by  courtesy  be  termed  musical.  The  taut  ensemble 
is  sufficiently  humble^  even  though  eked  out  by  the  melodious 
cooing  of  different  kinds  of  Dove,  and  the  more  or  less  pleasing 
voices  of  sundry  other  tribes  of  birds,  which  may  harmonize  with 
the  scenery  around  or  derive  interest  from  their  associations. 

M.  Sundevall  begins  his  list  with  Oriolus  melanocephalus,  L., 
respecting  which  I  have  only  to  remark  that  I  can  make  nothing 
of  the  native  name  he  assigns  to  it,  unless  it  can  mean  Huldea 
Bulbid  (t.  e,  'Turmeric-coloured  Bulbul'),  which  is  not  impos- 
sible. The  bird  is  as  familiar  to  every  Bengalee  as  the  blackbird 
and  thrush  are  to  the  inhabitants  of  England;  and  seems  to  be 
universally  known  to  Hindoos  as  the  Bdnay-bOjOO,  or  Bania-ba^oo, 
of  the  Musselmans,  signifying  'goldsmith's  wife/  but  at  the 
same  time  a  sort  of  imitation  of  the  bird's  note.  Adult  females 
differ  in  no  respect  from  adult  males,  except  in  not  being  quite 
'SO  bright  on  the  back :  the  black  hood  is  alike  in  both,  extending 
for  some  distance  beyond  the  ear-coverts ;  whereas  in  the  African 
O.  monachus  (6m.),  v.  larvatus,  Licht.,  v.  capensis^  Sw.,  it  termi- 
nates in  a  line  with  the  ear-coverts, — ^this  being  one  of  several 
constant  differences  by  which  the  two  species  may  be  readily  di* 
stinguished. 

Turdus  cafer  apud  Sundevall  is  my  Pycnonotus  bengalensis, 
being  distinct  from  the  allied  African  species,  or  P.  cafer  (verus), 
L. — P.  jocosus  is  called  iS^t]paAt  BuUnd  about  Calcutta,  Kurra 
Bidbul  at  Chandemagore :  the  name  Sonna  {sona  ?  '  golden ')  I 
never  heard  applied  to  it. 

Dendrocitta  rufa,  No.  7  (p.  168).  The  Bengalee  name  of  this 
bird  should  be  spelt  Hdrichdchd :  it  is  also  called  Takka-chdr,  or 
'  Bupee-thief .' 

Dicrurus  macrocercus^  Vieillot,  No.  9.  The  name  BMchanga, 
at  Bocjoonga,  as  M.  Sundevall  spells  it,  refers  to  the  next  species 
upon  his  list,  the  Chaptia  anea. 

Tchitrea  paradisi  (No.  11)  is  the  Shah  BulbtU  of  the  natives, 
which  name  M.  Sundevall  assigns  erroneously  to  their  Chdh- 
Dhyal  {Leucocerca  fuscoventris,  which  is  quite  distinct  from  Mr. 
Jerdon's  L.  peetoralis). 

Muscicapa  parva  apud  Sundevall  (No.  15),  the  Twrra  of  the 
Bengalees,  is  the  M.  leucura,  Om. ;  a  closdy  allied,  but  I  believe 
a  distinct  species  from  the  European  M,  parva.  The  rufous  throat 
is  obtained  by  the  males  only,  at  the  commencement  of  the  hot 
weather.     The  name  Toontoonu,  which  he  cites,  belongs  properly 
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to  the  little  tailor-bird  {Ortkotomua  longicauda),  but  is  popularly 
applied  to  various  other  small  birds^  as  especially  the  different 
species  of  Phylloscapus,  wbich  are  probably  mistaken  for  the 
tailor-bird. 

Pericrocoiua  peregrinus  (L.),  No.  16.  The  name  Pdwi  apper- 
tains to  Stumia  makAarica,  M.  Sundevall's  Phmmcornii  flammea. 
No.  17  (p.  251)^  is  Per.  speciosue  (Lath.),  distinct  from  P.  flam- 
meus  of  South  India  and  Ceylon,  which  again  differs  firom  P.  ig^ 
neu8,  nobis,  of  the  Malay  countries. 

AcarUhiza  trochiloides,  Sund.,  has  been  since  named  by  me 
Phyllofcopus  regukndes ;  and  his  A.  arrogans  is  rightly  assigned 
by  himself  to  Culidpeia  Burkii  (Burton),  the  Cryptolopha  auri- 
cttpUla,  Sw.,  &;c.  &c. 

Orthotomus  hngicauda  (No.  20)  extends  its  range  to  Malacca, 
where  however  it  is  rather  of  a  deeper  colour,  and  it  occurs  there 
together  with  two  other  well-marked  species,  O.  edela,  Temm. 
(v.  MotaciUa  sepium,  Raffles),  and  O.  cineraceus,  nobis;  both  di- 
stinct from  O.  eepium,  Horsf  .,  of  Java. 

lora  typhia  (distinct  from  7.  zeyhnica  and  /•  ecapidarie)  is 
known  here  by  the  names  Tae-feek  and  Phooteek-jol ;  both  imi- 
tative of  certain  of  its  notes,  which  much  resemble  those  of  the 
Part.    The  affinity  of  this  genus  is  with  Phylhrms. 

Malacocercue  griaeus  (6m.),  No.  22,  is  peculiar  to  South  India, 
being  represent^  in  Bengal  by  the  Merula  bengalensie,  Brisson, 
which  specific  name  should  now  stand,  in  preference  to  M.  ier^ 
ricolor,  Hodgson.  Besides  its  common  name  Chatarrhaa,  it  is 
often  called  Sdt-bhyed  (or  *  seven  brothers,'  from  its  always  asso- 
ciating in  small  troops). 

MotaciUa  boarula  is  common  here ;  also  in  the  Malay  countries, 
and  it  occurs  even  in  Australia.  M.  SundevalFs  M,  flava  agrees 
best  with  Budytee  cinereocapUla  of  South  Europe;  and  his  M. 
aJba  is  M,  luzoniensis,  ScopoU. 

The  Bengalee  name  Tjorta  (meant  for  Chawta),  which  he  as- 
signs to  Anthus  arboreus,  belongs  properly  to  the  common  spar- 
row, but  is  often  vaguely  applied  to  any  small  brownish  bird  of 
about  the  size  of  a  sparrow.  His  supposed  Antkus  paUeecene  ia 
A.  malayeneis,  Eyton.  The  described  lark  (No.  28)  is  Alauda 
gulgula,  Franklin :  and  the  common  name  here  of  Pyrrhalauda 
grieea  (Scop.),  No.  29,  is  Dhoolo-chorai  (or  'Sand  Sparrow'). 
.fHngilla  bengalensis  apud  Sundevall  refers  to  Ploceus  pkUgopeur 
sis  (L.),  the  well-known  Baya ;  P.  bengalensis  and  P.  manyar 
occurring  likewise. 

Acridotheres  tristis  (L.),  No.  82.  The  Bengalee  name  SdUk  is 
generic,  though  often  applied  to  this  species  without  an  adjunct : 
it  is  more  distinctively  termed  Gfufr  Sdlik  {'  House  Mynah '),  and 
sometimes  Bhdita  SdliL     A,  grieea  (Horsf.),  the  Gracuh  crittQ- 
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teUa  apad  Sondevall  (but  quite  distinct  from  Jcr.  cristateUiu 
(Linn.)  of  Ghina)^  is  the  Jh6nt  Sdlik,  or  Jhontee  Maina  of  the 
Mnsselmans  (meaning  '  Created  Mynah').  Acr,  ginginianus  is 
the  Gang  SMik  (or  *  Granges  Mynah/  from  its  inhabiting  the 
river-bax^Ls).  Gr acuta  intermedia  (p.  805)  is  the  Pdhdred  Maina 
(or  '  Hill  Mynah ') ;  and  it  is  very  rarely  that  the  smaller  spe- 
cies of  South  India  and  Ceylon,  for  which  M.  Sundevall  mistakes 
it,  is  obtainable  in  the  Calcutta  bird  bazaar.  Stumue  contra  is  the 
Ablacdh  ('  Pied  *)  of  the  Mnsselmans,  and  Guay-lachrd  (or  '  Dirt- 
eater  ')  of  the  BLindoos.     I  have  never  heard  it  termed  KaUekia, 

The  doubtfully  cited  Corvus  enca  (No.  88)  is  the  C.  culminatuef 
Sykes,  the  common  Indian  black  crow,  distinct  from  C  macrO" 
rkgnchuSf  Vieillot :  both  of  these  occur  at  Malacca. 

The  supposed  ISrvndo  ntstica  (No.  89)  must  have  been  H.  gut* 
twralisy  Scopoli,  v.  H.jewan^  Sykes,  Sec.  The  other  swallow  seen 
was  probably  H,  daurica. 

The  native  name  for  Woodpeckers  in  general  is  Kdt-tdkrd  (or 
literally,  'Woodpecker'). 

Bucco  indicuSy  Lath.,  No.  44  (p.  897).  Probably  distinct  from 
B,  pkUtppensis  (verus).  Its  name  is  not  "Benebo"  which  is  a 
way  of  spelling  the  native  appellation  of  the  oriole ;  but  Bussunt* 
booree  is  the  equivalent  for  Barbet,  the  present  species  bearing 
the  prefix  of  chota  (or  '  small '),  and  B,  asiaticus  (Lath.),  v.  cya- 
nicottis,  Vieillot,  that  of  Burra  (or  'large').  Both,  as  M.  Sun* 
devall  remarks,  are  exceedingly  common,  and  they  are  exclusively 
frngivorous. 

Cuculus  varhu,  Vahl  (No.  46),  is  termed  CMk^gaUo ;  not  Sik'- 
krea,  which  means  Shikra  (or  Hawk,  CUcquera,  auct.),  for  which 
a  native  will  very  commonly  mistake  a  dead  cuckoo,  as  I  have 
observed  repeatedly.  And  a  living  CMk-gallo  in  a  cage  will  ge- 
nerally, by  a  dealer,  be  called  Bo,o0'cotdko,  in  the  hope  of  pass- 
ing it  off  for  that  more  highly-prized  species,  the  C.  micropterus, 
Gould. 

Eudynamya  orientalis  (L.)«  No.  47,  does  not  construct  a  nest, 
bat  lays  its  egg  in  that  of  a  crow ;  the  '  Kokeel's '  (or  female 
'  Coei's')  egg  much  resembling  a  crow's  egg  in  its  colouring,  being 
however  considerably  smaller.  The  name  Bhdt  Sdlik  rden  to 
Aeridotherea  trietis. 

Centropus philippenm,  Cuv.  (No.  48),  is  known  as  the '  Kook£.' 
It  is  identical  with  C,  bubuius,  Horsfield,  but  not  with  Cuculus 
bubutus  of  Raffles,  which  is  CaU.  eurgcercus,  A.  Hay.  The  latter 
is  not  Indian ;  but  both  species  occur  at  Malacca,  together  with 
a  third  which  is  common  to  India  and  the  Malav  countries,  C 
Lathami  (Shaw),  v.  lepidus,  Horsfield,  and  the  adult  of  which  was 
termed  by  me  C.  dimidiatus,  and  more  recently  C.  rectunguis  by 
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Mr.  Strickland  (p.  134  ante).  The  three  aeem  to  be  equally 
common  at  Malacca. 

Merops  viridis,  L.  (p.  50).  Termed  Bans^-puiiee  (or  '  Bamboo* 
leaf')  from  the  look  of  the  bird  as  it  sits  with  its  wings  closed* 
Very  few  remain  in  Lower  Bengal  after  the  hot  season  com- 
mences. 

Halcyon  ffurial,  Pearson^  v.  bnmniceps,  Jerdon  (No.  51).  This 
and  H.  amaurapterus,  Pearson,  are  alike  odled  GMreL  H.  smyr" 
nensis  is  genendly  known  as  Sddd-book  Mdteh-rangd  (t.  e.  'White- 
breasted  Kingfisher ').  Ceryle  varia,  Strickland  (No.  54)  is  the 
Photkd  Mdtch-rdngd  (or  'Spotted  Kingfisher').  I  have  seen 
this  bird  alight  on  the  ground,  but  never  walk;  though  it  might 
creep  a  step  or  two.  For  some  months  past,  1  have  had  two  in- 
dividuals alive  in  a  tolerably  spacious  aviary :  they  feed  on  shrimps 
and  small  fishes,  and  wiU  at  once  descend  to  pick  up  a  cockroach 
firom  the  ground  without  alighting.  In  fact,  I  find  that  cock- 
roaches, which  are  procurable  here  m  profusion  with  the  utmost 
facility,  are  favourite  morsels  with  a  great  variety  of  birds,  in- 
cluding especially  all  Gallinacea  above  the  sixe  of  a  quail.  The 
Collared  Pratincole  runs  up  to  receive  one,  and  catches  it  in  hia 
mouth,  sometimes  springing  up  a  few  inches  to  do  so;  and  even 
the  Porphyrio,  after  disabling  a  cockroach  with  the  beak,  will 
take  it  up  with  his  awkward-looking  foot,  and  pick  and  eat  it  at 
his  leisure.    The  Roller  will  live  entirely  upon  them. 

PaUtomii  torquahta  (No.  55).  'Teah'  is  the  Hindoo  name, 
and  '  Totah  *  the  Musselman  name.  P.  eyanocephahu  (No.  56)  is 
the  '  Furreedee '  of  the  Musselmans :  and  of  P.pandicariamUy  the 
red-billed  male  is  called  Mudnd,  and  the  bfack-biQed  female 
*KujhL'  The  'Heer^unan'  is  Edeetuspolychloras;  and  E.grandiB 
is  wdl  known  as  the  'LIQman':  both  are  common  in  the  Calcutta 
bird  shops ;  and  th^  are  grain-feeding  birds,  which  have  been 
improperly  classed  with  the  Lories.  Several  species  of  the  lattor 
are  brought  in  some  abundance,  but  nevertheless  sell  at  a  high 
price. 

Falco  tinmmcuba  (No.  58).  The  name  Shikra  \a  currently 
bestowed  on  any  small  hawk,  but  seems  to  belong  properiy  to 
Nuastur  badius  (v.  F.  Dussumieri,  Temm.) ;  and  larger  hawks  are 
generally  styled  Bdzy  which  belongs  properly  to  Asiur  pahanba^ 
riu8.  Eagles  with  plumed  tarsi  are  generally  termed  Shak-bdz : 
and  Cheel  denotes  '  Kite '  (this  name  being  evidently  imitative  of 
the  squeal  of  the  common  MUvus  ater*),  but  it  is  also  applied  to 
other  birds  of  smooth  sailing  flight,  as  the  Harriers,  and  even 
the  Oullsi  which  latter  are  allied  Gdng  Cheel  (i.  e.  Gunga^  or 

*  Whicb,  cgain»  reiembles  that  of  the  Britiah  Kite. 
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XxongeB^Cheel)^  The  Haliastur  p&ndicerianua  is  commonly  termed 
Sankar-cheel,  and  not  xrobeqaenily Dhobed-Cheel  (from  its  aquatic 
propensity,  hovering  over  or  sitting  near  a  par^  of  Dhobees  or 
washermen.)  The  MUvus  ater  is  distinctively  termed  Pariah- 
CheeL  No.  63  refers  evidently  to  Pantaetua  ichthyaetus,  and  this 
with  other  fishing  eagles  is  called  Mdtchdl  or  Mdtch-Kdrdl. 

M.  SondevaU's  doubtfiilly  cited  Faleo  iuteo  was,  in  all  proba- 
bility, Buteo  rufimu  (Buppell),  v.  B.  eanescena,  Hodgson :  the 
next  species  noticed  was  probably  Blagnu  dimidiatus  (Raffles) : 
and  the  third  was  certainly  not  Astur  palumbarius, — I  have  never 
heard  Leptoptibts  argala  "  called  Eagle  by  the  English/'  though 
it  rarely  is  Pelican  1  Although  the  true  Golden  Eagle  {Aquila 
chrysaetos)  inhabits  the  Himalaya,  the  so-called  **  (jolden  Eagle '' 
of  the  residents  at  the  hill  stations  refers  always  to  the  Lammer- 
geyer  {Gypaetos), 

Vultures  are  called  Shooknee  by  the  Hindoos,  and  Cfid  by  the 
Musselmans.  Otogyps  pondiceriamu  is  the  Ldl  Shooknee  of  the 
former,  and  the  Mdlnah  Gid  of  the  latter.  Neither  of  them  di- 
stinguish the  Gyps  indicus  (Scopoli  and  Latham,  nee  Temminck, 
which  is  the  6.  tenuiceps  and  tenuirostris,  Hodgson  and  O.  B. 
Gray),  although  this  species  is  also  common,  keeping  however 
more  away  from  crowded  towns. 

GaUas  ferrugineus  (Gm.),  No.  69,  p.  87  ante.  M.  Sundevall 
is  quite  wrong  in  stating  that  any  Hindoos  ever  breed  fowls :  the 
mere  touch  of  one,  or  of  an  egg,  is  pollution  even  to  the  lowest 
caste  of  them.  It  should  also  be  remarked,  with  reference  to  his 
note  on  the  Indo^Portuguese  population,  that  although,  for  the 
most  part,  much  darker-skinned  than  the  generality  of  Bengal 
Hindoos,  excepting  some  of  the  lowest  castes  (in  which  the  blood 
of  the  indigenes  of  the  country  greatly  preponderates),  these  so- 
called  Portuguese  cannot  justly  be  termed  quite  ''as  black  aa 
negroes/'  and  to  me  it  appears  obvious  that  they  have  derived 
their  exceedingly  dark  complexion,  not  from  the  permanent  in- 
fluence of  climate,  but  from  intermixture  and  re-mtermixture  of 
blood  with  the  lowest  class  of  natives,  till  little  indeed  of  the 
European  stock  remains  in  them.  When  I  fxj  permanent  influ- 
ence of  climate,  I  mean  that  we  must  take  into  consideration  that 
individual  tanning  produced  by  exposure,  which  does  not  become 
ingndned  into  the  race,  so  as  to  be  transmissible  from  parent  to 
oflfspring.  The  prevalent  belief  here  is,  that  the  colour  of  the 
modem  Indo-Portuguese  illustrates  the  accumulative  effect  of  an 
Indian  climate  during  a  long  series  of  generations  bom  in  the 
country;  but  it  is  my  thorough  conviction  that  the  foregoing 
explanation  suffices*  Indeed  there  is  a  current  statement  to  the 
effect  that  no  instance  has  been  hitherto  known  of  a  continuous 
unmixed  descent  of  any  European  race,  bom  and  brought  up  in 
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this  country,  to  the  third  generation ;  but  I  doubt  alt<^tlier/ 
whatever  may  be  the  probability  one  way  or  the  other,  of  oar 
having  sufficient  data  for  arriving  at  so  conclusive  an  opinion. 
As  Jacquemont  and  others  have  remarked,  the  natives  of  India 
draw  a  wide  distinction  between  the  SakUf  logue  or  European 
gentry,  and  the  Croras  or  plebeian  Europeans  (the  term  Crora 
merely  signifying  '  fair,'  and  being  applied  by  them  to  people  of 
fair  complexion,  whether  native  or  European ;  but  as  applied  to 
the  latter,  in  general  referring  exclusively  to  the  class  of  sailors 
and  private  soldiers,  and  by  no  means  in  a  complimentary  sense, 
anymore  than  'Feringhee'  is^).  The  SahUi  logue  are  much 
respected  by  them  as  a  class ;  the  Gara  logue  considerably  the 
reverse.  Now,  the  children  of  the  former,  bom  in  India,  are,  with 
extremeljr  few  exceptions,  sent  home  when  very  young  to  be  edu- 
cated, which  of  course  invalidates  their  claim  for  consideration  in 
this  question ;  though  even  if  it  did  not,  the  influx  of  new  Euro- 
pean blood  into  thus  country  is  so  great,  that  upon  their  return 
to  India  by  far  the  greater  proportion  of  them  become  united  in 
marriage  to  individuals  bom  in  Europe,  whence  it  would  certainly 
be  no  easy  matter  to  find  a  series  of  three  generations  of  unmixed 
Indian-bom  Europeans  of  the  Sahib  class.  As  for  the  lower  class 
of  Europeans,  it  would  be  equaUy  difficult  to  find  such  a  series 
unmingled  with  country  blood,  besides  that  the  sad  prevalence 
of  intemperance  interferes  materially  with  any  conclusions  that 
might  otherwise  be  deduced. 

M.  Sundevall  might  well  have  sought  in  vfdn  for  traces  of  the 
wild  Gallue  Sormeratii  in  the  domestic  poultry  of  India,  inasmuch 
as, — ^though,  curiously  enough,  I  have  found  that  species  of  South 
India  far  more  easily  domesticable  than  the  Bengal  Jungle-fowl, — 
the  latter  is,  beyond  all  question,  the  exclusive  aboriginal  stock 
from  which  the  whole  of  our  domestic  varieties  of  common  poultry 
have  descended.  However  different  these  may  be,  whether  the 
silky  fowl  of  China,  the  gigantic  Chittagong  race,  or  the  feather- 
legged  bantams  of  Burmah,  &c.,  their  voice  at  once  and  unmia- 
taJceably  proclaims  their  origin,  and  is  as  different  as  can  be,  in 
every  cry,  firom  that  of  G.  SonneratU :  besides  that  we  continually 
meet  with  common  domestic  cocks  which  correspond,  feather  by 
feather,  with  the  wild  bird ;  the  peculiar  notched  comb  of  which 
is  again  retained  invariably,  even  when  the  comb  is  double  or 
compound  :  this  much  premised,  however,  it  is  remarkable  that 
the  domestic  poultry  of  India  do  not  approximate  the  wild  race 
in  any  respect  more  closely  than  the  common  fowls  of  Europe, 
and  I  have  sought  in  vain  for  traces  of  intermixture  of  Jungle- 
fowl  blood  in  districts  where  the  species  abounds  in  a  state  of 
nature. 

*  Thus,  at  least,  in  Calcutta  and  its  viciuity. 
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It  is  a  curious  instance  of  how  little  is  currently  known  of  the 
zoology  of  India^  that^  to  this  day^  authors  who  write  on  the 
history  of  the  common  fowl  genei^y  repeat  the  statement  that 
'*  its  original  stock  is  very  uncertain ;  but  it  is  supposed  to  be 
descended  from  a  wild  species  stiU  met  with  in  the  island  of 
Java  1^'  The  truth  being,  that  the  genuine  wild  common  fowl  is 
familiarly  known  to  every  sportsman  in  all  Northern  India,  and 
is  with  justice  highly  prized  as  a  game-bird :  abounding  in  all 
suitable  localities  from  the  sub-Himalayan  region  on  the  north, 
to  the  Vindhyan  range  on  the  south,  and  spreading  farther  south- 
ward along  the  eastern  coast  of  the  peninsula  to  some  distance 
beyond  Vizagapatam  (in  the  ^  Northern  Circars ') ;  while  to  the 
eastward  it  likewise  abounds  in  Assam,  and  all  along  the  eastern 
side  of  the  Bay  of  Bengal  throughout  the  Burmese  countries,  the 
Malayan  peninsula,  Java  and  Sumatra*.  G.  Sarmeratii  begins  to 
replace  it  on  the  Vindhyan  range  of  hills,  bordering  the  great 
table-land  of  the  peninsula  of  India  to  the  northward,  and  wholly 
replaces  it  in  Southern  India  generally  j  while  in  Cevlon  two  other 
wild  species  occur,  the  hen  of  one  of  these  being  figured  by  the 
name  of  G.  Stanley  in  Hardwicke's  '  Illustrations'  t* 

The  different  species  of  Jungle-fowl  have  hitherto  been  cari- 
catured in  the  figures  that  have  been  meant  to  represent  them, 
the  types  of  which  are  alone  to  be  met  with  in  the  poultry-yard. 
The  general  figure  is  remarkably  pheasant-like,  and  the  tail  com- 
monly droops,  and  I  have  never  seen  it  more  elevated  than  that  of 
a  pheasant  sometimes  is  (though  it  is  more  raised  in  G.  Sanne^ 
ratit) .  A  very  characteristic  feature  of  the  Bengal  bird,  and  which 
I  have  seen  in  all  Indian  examples  of  the  species,  including  some 
from  Tipperah,  did  not  occur  in  such  as  I  have  had  alive  from 
Assam  and  from  Arracan,  nor  have  I  ever  seen  it  well  shown  in 
a  domestic  fowl :  this  consists  in  the  vivid  whiteness  of  the  large 
round  lappet  of  naked  skin  below  the  ear-coverts,  which  thus 
forms  a  well-defined  and  very  conspicuous  auricle-like  patch, 
contrasting  strongly  with  the  crimson  of  the  comb  and  other 
naked  parts,  and  with  the  deep  red-orange  of  the  adjoining 
feathers.  This  lappet  is  of  a  bright  dead-white  tinged  with  blue 
in  the  hen ;  and  it  certainly  helps  much  to  ornament  those  which 
possess  it.  The  only  other  variation  which  I  have  observed  in 
many  dozens  of  skins,  from  the  most  various  localities,  is  that 
Himalayan  specimens,  both  cocks  and  hens,  are  slightly  paler, 

*  In  Irwin's  memoir  on  Afghanistan,  J.  A.  S.  B.  viii.  p.  1007,  it  is  stated 
that  this  bird  is  found  in  the  wild  state  in  the  whole  of  Turkistan,  especially 
Balkh.  lliis  is  a  considerable  extension  of  its  range,  as  generally  undcr^ 
stood.— E.  B. 

t  One  of  the  Ceylon  species  has  been  named  O.  Lafayettiif  but  I  do  not 
know  by  whom. 
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wliile  those  from  Malacca  and  Java  are  in  general  deeper-coloured 
than  the  Jungle-fowl  of  Bengal.  The  hitter  are  as  true  to  their 
normal  colouring  as  any  other  wild  species ;  and  it  is  strange  that 
the  peculiar  minute  mottling  of  the  feathers  of  the  wild  hen  can 
scarcely  ever  be  matched  in  the  plumage  of  the  domestic  hens,  at 
least  in  this  part  of  the  country. 

Capt.  Hutton  assures  me  that  the  Jungle-fowl  is  strictly  mo-  , 

nogamous ;  and  I  have  been  told  the  same  by  several  Shikarees ;  j 

though  others  maintain  that  it  resembles  domestic  poultry  in  this  I 

particular.    In  the  former  case  an  analogy  might  be  traced  with  | 

the  common  duck  {Anas  bosehas),  which  regularly  pairs  when 
wild,  and  is  polygamous  (or  indiscriminate  is  perhaps  a  better 
word)  in  a  state  of  domestication.  The  British  pheasant  on  the 
contrary  is  undoubtedlv  polygamous  in  a  wild  state,  being  well 
known  even  to  extend  his  attentions  sometimes  to  the  inmates  rf 
the  poultry-yard.  A  Sonnerat's  fowl  in  mypossession,  which  is 
as  tame  as  any  barn-door  cock,  and  breeds  as  freely  with  com- 
mon hens,  certainly  paired  with  one  for  some  time,  and  would 
take  not  the  least  notice  of  other  hens ;  but  to  induce  him  to  do 
so,  I  cooped  up  his  partner  for  a  few  days,  when  he  soon  took  to 
another,  and  upon  my  releasing  the  former  he  seemed  to  think  it 
best  to  remain  lord  of  both,  and  has  continued  so  ever  since, 
while  he  exhibits  a  considerable  aversion  to  some  Burmese  ban- 
tam hens  that  are  likewise  kept  with  him^. 

Although  the  range  of  the  wild  common  fowl  does  not  extend 
westward,  that  I  am  aware  of,  beyond  the  mountains  that  form 
the  natural  boundary  of  India  in  that  direction,  the  domestic  bird 
appears  to  have  been  common  among  the  western  nations  from 
the  remotest  traceable  antiquity;  and  this  Indian  bird  is  raised 
even  in  Iceland*  Among  the  old  Egyptian  paintinffs,  it  is  very 
remarkable  that  no  representation  of  a  fowl  has  yet  been  found; 
notwithstanding  all  that  has  come  down  to  us  of  the  wholesale 
system  of  egg-hatching  practised  to  this  day  in  Egypt ;  and  al- 

*  I  hare  already,  from  the  middle  of  February  to  that  of  June,  bad  up- 
warda  of  seventv  hybrid  chickeni  hatched  (besides  frilures)  from  this  Son- 
nerat's  fowl  and  his  two  hens ;  putting  the  eges  of  course  under  other  sitting 
hens :  and  if  fewer  eggs  have  neen  product  of  late,  it  is  because  the  hens 
(which  were  selected  with  much  care,  and  are  difficult  to  match)  are  now 
getting  exhausted.  The  young  hybrids  are  much  more  delicate  than  com- 
mon poultry,  and  I  have  had  the  misfortune  to  lose  nearly  all  of  them  by  a 
malignant  varhla ;  though  some  are  now  nearly  grown  up,  which  are  already 
diowmg  symptoms  of  a  disposition  to  breed  ;  and  hence  I  doubt  not  that  I 
shall  be  able  to  ascertain  from  them  whether  species  so  nearly  allied  as  are 
their  parents  miffht  not  produce  a  fertile  race  of  hybrids,  i.  e.  per  se  et  mier 
«e,  or  nybrid  with  hybria.  The  Pavo  mdicue  and  P.  mutieiu  would  also  suit 
well  for  such  an  experiment :  and  I  may  remark,  that  I  have  now  a  female 
Axis  Deer  pregnant  by  a  Hog  Deer ;  and  a  pair  of  hybrids  thus  produced 
are  likely  to  be  again  mutually  prolific,  if  any  would  be  so. 
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though  80  many  other  kinds  of  animals^  both  wild  and  tame  (in- 
dadmg  flocks  of  domestic  geese  very  commonly),  are  represented 
again  and  again.  The  camel  forms  another  such  exception.  In 
the  frescos  of  the  Etruscan  tombs  the  domestic  fowl  is  often 
represented;  and  also  the  eating  of  eggs;  while  e^-shells,  the 
remains  of  the  Ameral  feast,  are  generally  observed  strewed  about 
the  floor  upon  opening  a  previouisly  unviolated  sepulchre.  As  in 
the  case  of  the  bull,  cow,  ox,  calf,  &c.,  so  in  that  of  the  bird  under 
consideration,  there  is  no  exclusive  general  name  applicable  to  all 
individuals  of  the  species,  of  whatever  sex  or  age,  in  at  least  the 
generality  of  European  Languages.  Fowl  applies,  of  course,  to 
an^  bird,  as  cock  and  A«n  apply  to  the  sexes  of  other  species;  and 
this  general  absence  of  a  vernacular  specific  appellation  of  itself 
indicates  how  familiar  were  our  remote  ancestors  with  an  exotic 
species,  which  they  must  ultimately  have  derived  or  perhaps  even 
brought  with  them  from  the  fisurEast.  I  must  dose  however  this 
long  digression,  but  in  the  hope  of  having  awakened  some  in« 
terest  in  a  subject  which  assuredly  is  well  worthy  of  further 
inquiry. 

A  word  or  two  may  be  added  on  the  Turkeys  now  raised  in  this 
country.  They  are  called  '  F^ru,'  evidently  from  the  common 
cry  of  a  turkey ;  and  are  regarded  as  unclean  by  the  Musselmans, 
though  it  is  very  clear  that  the  indicter  of  the  Koran  could  not 
have  prohibited  to  his  followers  this  American  bird :  the  tuft  of 
bristles  upon  its  breast  indicates,  as  they  hncy,  a  certain  affinity 
to  the  imclean  beast;  and  perhaps  the  bald  head  and  neck  may 
suggest  some  sort  of  relationship  to  the  Vultures  (especially  O/o- 
fftffM  pondicerianus),  which  would  scarcely  be  recommendatory  of 
this  noble  bird  as  an  article  of  diet.  Those  brought  to  Calcutta 
are  chiefly,  if  not  wholly,  raised  in  Chittagong,  and  most  of 
them  are  bought  up  by  people  of  French  descent  to  be  fattened 
at  Chandemagore,  when  they  are  resold  at  considerable  profit  for 
the  table.  All  are  of  a  black  colour,  and  very  degenerate  from 
the  race  of  tame  turkeys  in  England.  They  are  small,  with  the 
naked  wattles  and  long  pendiidous  appendage  over  the  beak 
enormously  developed :  poor  helpless  creatures,  utterly  incapable 
of  rising  upon  the  wing ;  and  if  sufiered  to  drink  their  fill,  they 
will  greatly  incommode  themselves  by  filling  out  the  immense 
craw.  Nevertheless  they  fatten  well  and  are  excellent  eating ; 
and  one  at  least  is  sacrificed  for  every  dinner  party. 

M.  Sundevall's  Partridge  (No.  70  of  his  list)  is  Perdix  pondt- 
eeriana,  Om.,  a  very  abundant  spedes.  Wild  peafowls  inhabit 
all  suitable  localities,  and  where  protected  become  extremely  nu- 
merous and  fiEur  from  timid.  They  difier  in  no  respect  firom  the 
ordinarily  coloured  tame  peafowl  of  Europe. 
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The  Pavo  btadcarahts,'  L.,  apad  SundevBlI,  is  widioat  doubt 
Polyplectnm  bicalcaratum,  Temm.,  cS  Mr.  O.  B.  Gray's  list  of  the 
British  Museum  collection ;  but  I  suspect  this  is  the  true  Pcve 
Hbetatmi,  auct.,  which,  though  assuredly  not  a  Tibetan  species, 
is  common  in  the  hill  regions  of  Assam,  Sylhet,  Arraean,  and  I 
believe  the  Tenasserim  provinces :  while  its  representative,  equally 
abundant  in  the  Malayan  peninsula,  I  take  to  be  P.  bicalcaraimn 
(L.),  the  P.  Hardwickii,  Gray,  of  Hardwicke's  'Illustrations' 
(his  P.  lineatum  being  the  female  of  the  preceding  species).  The 
former  is  occasionally  brought  alive  to  Calcutta ;  but  I  have  never 
seen  the  Malayan  species  alive. 

No.  75.  That  the '  Hargilah'  {LeptoptUaa  argala)  lives  ''chiefly'' 
on  human  corpses,  does  not  at  all  comport  with  my  observation. 
Many  frequent  the  provision-bazaars,  and  particukrly  a  large 
abattoir  in  the  vicinity  of  Calcutta ;  and  they  pick  up  quantities 
of  refuse  thrown  into  the  streets :  not  but  that  they  do  attack 
human  bodies  of  course ;  but  this  I  have  rarely  happened  to  wit- 
ness, and  the  latter  constitute  an  article  of  food  Uiat  certainly 
forms  but  an  insignificant  item  of  their  weekly  diet.  A  laudi 
greater  number  than  M.  Sundevall  intimates  may  commooly  be 
seen  of  an  evening  perched  on  the  top  of  (Government  House,  and 
upon  other  eminences  which  command  an  extensive  view :  they 
continue  as  tame  in  Fort  William  as  he  describes,  but  would  cer- 
tainly  not  make  resistance  if  attacked  unless  wounded  and  unable 
to  rise. 

No.  78.  I  have  seen  no  Indian  specimen  of  a  heron  according 
with  Dr.  Horsfield's  figure  and  description  of  his  Ardea  speeiosa. 
The  species  meant  is  Ardeola  leueoptera  apud  Ghny,  which  in 
breeding  dress  is  A.  Omyi,  Sykes,  and  in  non-breeding  dress 
A.  malaceensis,  auctorum. 

No.  86.  It  is  clear  to  me  that  M.  Sundevall  did  not  diatin* 
guish  between  Crallinago  media  and  6.  stenura.  At  the  com- 
mencement and  close  of  the  cold  season,  the  latter  is  the  more 
abundant  species ;  in  the  intermediate  period  the  former.  G.  major 
does  not  occur,  and  the  woodcock  very  rarely.  6.  stenura  is  the 
prevalent  Malayan  species,  and  extends  to  China  and  Australia. 

Charadrw  dnipedegmos^  Wagler  (No.  90) .  This  common  little 
Indian  plover  I  take  to  be  HiaHcula  LeschenauUii  (Lesson). 

Lotus  rUUmndug^  var.  (No.  91).  This  is  L.  brumdcephalui^ 
Jerdon.  The  true//,  ridtbundus  also  occurs,  but  less  numerously; 
I  have  never  chanced  to  see  either  of  them  upon  a  dead  body, 
and  they  certainly  exhibit  no  peculiar  predHection  for  the  mag^ 
gots  there  found  ;  though,  like  other  gulls,  they  would  of  course 
readily  take  to  such  food,  especially  when  hungry.  The  general 
mode  of  life  does  not  differ  from  that  of  Lams  ridtbundus  in  £ng« 
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land.  The  large  gall  alluded  to  was  probably  £.  ichtkyaetus, 
Pallas,  which  abounds  at  the  mouth  of  the  river,  and  has  a  jet- 
black  hood  in  the  breeding  season. 

The  small  cormorant  (No.  93)  is  Oracnlua  pf/ffnueug,  the  only 
■pedes  of  the  genus  I  have  met  with  in  Lower  Bengal. 

No.  94  is  Casarca  rutUa  (Pallas) ;  here  commonly  termed 
Ckuckwd-ckuekwee.  Rdj-bdnf  applies  exclusively  to  the  true 
Geese. 

With  M.  Sundevall  I  consider  the  domestic  geese  of  Bengal  to 
be  a  hybrid  race  between  A.  eygnoides  of  China  and  the  European 
tame  goose,  A.  cinereus,  which  latter  is  here  a  regular  cold-wea- 
ther visitant.  Anas  boschas  does  not  occur  here  wild ;  though  it 
is  found  up  the  country. 

No.  97  is  Dendrocygna  awsuree  (Sykes),  and  I  believe  identical 
with  Anas  arcuata^  Horsfield ;  more  especially  as  this  conunon 
Indian  species  is  equally  abundant  at  Malacca. 

In  the  foregoing  remarks  upon  M.  Sundevall's  paper,  I  have 
been  particular  to  correct  some  of  the  native  names  assigned  to 
various  species,  that  they  should  not  in  future  be  mioted  wrongly 
in  systematic  works.  That  gentleman  undoubteoly  made  good 
use  of  the  opportunities  afforded  by  his  brief  sojourn  in  this 
vicinity. 


June  24,  1847. 

P.S.  I  avail  myself  of  this  occasion  to  remark  on  a  few  other 
oriental  species  of  birds,  descriptions  of  which  have  lately  appeared 
in  the '  Annals.' 

Mr.  Strickland's  Centropus  reetvnguia  (vol.  xiz.  p.  184)  I  have 
already  referred  to  C.  Lathatni  (Shaw),  v.  dimidiatus,  nobis. — 
His  PkyUomia  moluccensU,  Gray  (p.  130),  is  surely  the  T\trdu8 
eockinchinensis,  Gm.,  founded  on  le  Verdm  de  la  Cochinchme  of 
Buffon.  Arracan  specimens  merely  differ  in  having  the  crown 
yellower,  while  the  breast,  immediately  below  the  black  throat, 
IS  scarcely  tinged  with  yeUow  as  in  the  Malacca  specimens ;  but 
the  two  cannot  be  separated,  nor  are  probably  these  differences 
constant.  Ph.  casmarynckua  of  Tickell  is  my  PA.  Jerdoni ;  the 
former  name  being  evidently  a  misprint  for  casmarhynckus  (vide 
Griffith's  version  of  Cuvier's  ^  Animal  Kingdom '),  which  again  is 
a  misprint  for  gampsorhynckui  of  Jardine  and  Selby. — Turdm 
fnodestua,  Eyton,  must  be  referred  to  T.  rufuluSf  Drapiez,  in  the 
^Dict.  Class.  d'Hist.  Nat.' — P.  132. 1  recognise  three  well-marked 
species  of  Shrike  in  the  synonyms  which  Mr.  Strickland  has 
brought  together :  vis.  L,  phcaucums,  Pallas,  common  to  India 
and  the  Malay  countries ;  L^  n^erciUosus,  Lath.»  which  with  the 
next  is  never  found  in  India ;  and  L,  tiyrimu,  Drapies,  v.  tnag- 

Ann.  if  Moff.  N.  Hist,  Vol.jx.  28 
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niroitrii,  Lesson,  and  Birigaius,  Eyton,  the  adults  of  which  are 
very  dissimilar  from  those  of  the  two  other  species. 

In  the  reprint  from  Capt.  Begbie's  work  (xvii.  896),  the  Bu- 
eeroB  hmbm  of  that  gentleman  is  the  only  species  which  I  shall 
here  refer  to,  it  being  the  adnlt  male  of  B.  tttmatramut  Baffles. 
There  are  numerous  errors  of  identification  in  that  paper  which 
I  shall  have  another  opportunity  of  correcting.  The  leductiim 
of  nearly  all  of  Mr.  Eyton's  "  apparently  new  species  of  birds 
firom  Makcca  "  (xvi.  227)  has  been  effected  partly  by  myself  in  ^ 

the  '  Joum.  As.  Soc.  Bengal/  zv.  10  and  52,  and  the  rest  by 
Mr.  Strickland,  vide  p.  129,  &c.  ante* 


XL. — Detcnjp/fOfi  of  a  new  species  of  Hymenopterous  Insect  be- 
longing to  the  family  Sphegidse.     By  Frederick  Smitb. 

[With  a  PUteO 

Section  ACULEATA. 
Family  Spheoidjb. 

Genus  Stethorectus,  Smith. 

Head  large,  as  wide  as  the  thorax,  subquadrate,  attenuated  pos- 
teriorly ;  eyes  large,  oval ;  the  stemmata  placed  in  a  triangle  at 
the  vertex ;  the  antennae  gradually  attenuated,  inserted  near  the 
base  of  the  clypeus,  which  is  quadridentate  in  front,  the  two  exterior 
teeth  largest.  Mandibles  large,  stout,  arcuate,  smooth  exte- 
riorly ;  t^e  maxillary  palpi  six-jointed,  the  terminal  joint  vers 
minute ;  the  labial  palpi  four-jointed,  the  terminal  joints  conical.  j 

Thorax  elongate,  the  collar  elongate,  of  a  pyramidal  form  above ; 
the  superior  wings  with  one  marginal  and  three  submarginal  cells, 
the  first  as  long  as  the  two  following,  the  second  nearly  quadrate, 
slightly  narrowed  towards  the  marginal,  receiving  the  first  and 
second  recurrent  nervures.  The  posterior  legs  elongate.  Abdo- 
men ovato-conical,  abruptly  petiolated. 

Sp.  ingens.  Female  (length  2  inches  2  lines).  Black,  very  smooth 
and  shining.     Head  slightly  attenuated  posteriorly,  a  little  black 

Subescence  on  the  face  above  the  base  of  the  antennte,  a  smooth 
epression  on  each  side  of  the  posterior  stemmata  running  a  little 
wav  backwards,  a  thin  pubescence  on  the  cheeks.  Thorax  slightly 
pubescent  at  the  sides,  a  strongly  marked  epaulet  passing  over 
each  tegula  and  reaching  as  far  as  the  scutellum,  which  is  very 
smooth  and  shining;  the  wings  dark  metallic  blue;  the  meta- 
thorax  opake,  having  above  a  deep  longitudinal  channel,  which 
is,  as  well  as  on  eacn  side  of  it,  transversely  wrinkled ;  the  apex 
transversely  sulcate ;  towards  the  apex,  laterally,  is  a  smooth  qpaoe 
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subtubercolate  at  its  lateral  margin.  The  legs  long  and  stoutj 
tlie  tarsi  strongly  ciliated  beneath.  Abdomen  highly  polished  and 
shining,  the  petiole  slightly  pubescent  at  the  base. 

Msle  (length  2  inches  4  lines).  Black,  the  head  quadrate  above, 
slightly  narrowed  posteriorly;  the  mandibles  have  a  stout  tooth 
within,  nearly  in  the  middle ;  the  clypeus  porrect,  emarginate  in 
front ;  the  thorax  as  in  the  female ;  the  wings  of  a  metallic  brown ; 
the  posterior  legs  have  the  femora  club-shaped,  being  greatly 
swollen  at  their  apex  above,  and  having  a  stout  obtuse  tooth  or 
spine  at  the  apex  within;  the  tibia  rugged  beneath  with  deep  inden- 
tations ;  all  the  tarsi  ciliated  beneatnT  Abdomen  more  rotundate 
than  in  the  female ;  beneath,  the  third,  fourth,  fifth  and  sixth 
segments  are  of  an  opake  black,  except  at  their  extreme  lateral 
margins ;  the  basal  margins  of  the  segments  depressed,  the  apical 
somewhat  swollen  or  rounded. 

This  fine  insect,  of  which  both  sexes  are  in  the  cabinet  of  the 
British  Museum,  was  captured  at  Pemambuco,  Brazil,  by  T.  P. 
Oeorge  Smith,  Esq.  of  Liverpool,  a  gentleman  to  whom  naturalists 
are  greatly  indebted  for  his  grand  discoveries  of  new  and  beau* 
tiful  species  in  all  branches  of  natural  history.  The  specimens 
figured  are  I  believe  the  only  ones  yet  captured ;  and  are  conse- 
quently unique  in  the  national  collection.  The  situation  of  this 
genus  is  I  think  next  to  Podium,  some  of  the  species  of  which 
genus  it  closely  resembles  in  general  aspect ;  the  neuration  of  the 
wings  is  however  different,  the  second  submarginal  cell  receiving 
two  recurrent  nervures. 

The  habits  of  the  insects  of  the  family  to  which  our  new  species 
belongs  are  highly  interesting,  the  provision  stored  up  for  iheir 
young  consisting  in  the  majority  of  cases  of  spiders ;  and  I  have 
been  informed  that  the  large  Brazilian  species  readily  master  spi- 
ders of  the  largest  kind,  such  as  Mygak,  rendering  them  powerless 
by  their  formidable  sting ;  the  spiders  thus  attacked  die  a  lingering 
death,  in  some  cases  surviving  five  or  six  days.  An  egg  is  deposited 
on  the  first  insect  stored  up,  so  that  the  larva  is  hatched  by  the 
time  the  cells  in  some  instances  are  provisioned;  but  I  have  ob- 
served in  this  country  that  our  common  sand-wasp,  AmmophUa 
vulgaris,  deposits  the  food  at  intervals,  so  that  it  is  fresh  arid 
suited  to  the  young  larva,  which  lives  principally  on  the  juices  and 
softer  parts,  leaving  the  head,  legs  and  wings  untouched.  Al- 
though Arachnida  are  the  usual  prey  of  the  majority  of  these  in- 
sects, still  I  have  observed  a  species  which  at  one  time  preys 
upon  spiders,  at  another  choosing  caterpillars,  and  then  again 
storing  up  grasshoppers  when  each  kind  of  food  was  e(|ually  at 
its  command.  Endless  indeed  are  the  variations  of  habit  in  the 
Hymenoptera ;  the  more  they  are  investigated  the  greater  will  be 
cor  admiration  of  their  wonderful  instinct  and  tact  in  adapting 
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their  operations  according  to  circumstances,  and  when  nnimpeded 
in  them,  of  the  beauty  and  fitness  of  their  architectural  eleva- 
tions. 

EXPLANATION  OF  PLATE  XXIIL 

Fig,  1.  Stethareeiui  mgem,  female,  natural  ns«. 

Fig^  2.  Ditto  male  ditto :  a,  wing,  natural  nse.  The  following  are  mag- 
nified: by  labial  palpi ;  e,  maxillary  palpi ;  d^  mandible  of  Uie  female ; 
e,  mandible  of  male ;/,  antennae  of  tbe  male. 


XLI. — Description  of  some  Grasses  and  Sedges  from  the  East 
Coast  of  Demerara,  with  Remarks  on  the  Geographical  Distri- 
bution of  the  Species.  By  Sir  Robert  Schomburok,  Ph.D., 
Member  of  the  Imperial  Academy  Nat.  Curios.  &c. 

The  grasses  and  sedges  are  to  a  flat  alluvial  soil  what  the  forests 
are  to  a  hill-side ;  their  interlacing  roots  render  the  soil  firm  and 
prevent  it  from  being  carried  away  by  the  surface  waters,  which 
chiefly  during  freshets  under  the  tropics  commit  such  ravages 
upon  low  lands.  The  grassy  sward  protects  besides  the  ground 
beneath  from  the  direct  rays  of  the  sun,  which  possess  such  in- 
creased power  in  the  equatorial  regions.  As  great  as  the  benefit 
derived  from  these  circumstances  may  have  proved  to  certain 
localities  on  our  globe,  if  the  use  which  the  grasses  afford  to 
mankind  rested  only  upon  these  circumstances,  they  would  never 
have  been  considered  of  that  vast  importance  which  is  attached 
to  this  natural  family.  If  we  set  aside  that  their  seeds  afford 
nourishment  to  millions  of  human  beings,  their  herbage  serves 
as  food  to  millions  of  cattle  which  in  their  turn  contribute  to  the 
support  of  mankind.  It  is  not  my  object  to  dweU  here  on  these 
important  points,  but  merely  to  give  an  enumeration  of  some 
grasses  ana  a  few  of  the  sedges  which  occur  in  the  intermediate 
neighbourhood  of  the  sea-coast  in  Demerara,  and  the  greater 
number  of  which  are  used  as  fodder.  It  must  not  be  considered 
that  this  list  contains  all  the  Ghraminacese  of  that  locality, — ^their 
number  might  be  tripled;  they  were  merely  the  result  of  short 
botanical  excursions  in  the  neighbourhood  of  Georgetown  and  to 
Mon  Bepos,  a  sugar-plantation  on  the  east  coast  of  Demerara ; 
a  few  I  received  from  Mr.  Garnett  at  Cuming's  Lodge,  about  six 
miles  east  from  Georgetown.  This  small  collection  was  sub- 
mitted to  the  examination  of  Professor  Nees  von  Esenbeck,  the 
great  illustrator  of  Graminacese  and  Cyperacese,  who  with  his 
usual  kindness  has  described  those  peculiarities  in  which  the 
Demerara  specimens  deviate  from  former  descriptions  of  species. 
It  is  worthy  of  observation  that  these  deviations  amounted  in  no 
instance  to  specific  differences. 

I  have  added  the  vernacular  names  under  which  the  species  and 
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varieties  are  known  among  the  labouring  population.  The  grasses 
appear  sometimes,  where  the  soil  diiFers  in  greater  dryness  or 
composition,  under  such  different  forms  that  the  common  people 
bestow  various  names  upon  the  same  species,  and  in  no  instance 
is  this  more  the  case  than  in  Leptochloa  virgata,  of  which  I  have 
given  merely  the  most  common  vernacular  names.  This  peculiar 
appearance  repeats  itself  where  the  plant  meets  similar  soil,  dry- 
ness or  humidity,  which  chiefly  affect  the  seeds,  and  give  it  a 
white,  red,  or  purplish  colour. 

The  geographical  distribution  of  grasses  is  a  very  remarkable 
point :  some  species  seem  to  follow  man ;  and  scarcely  has  he 
cleared  the  ground  from  the  virgin  wood  which  he  selected  in  the 
far  west  of  the  United  States,  in  the  tropical  forests  of  Guiana 
and  Brazil,  in  the  plains  of  South  Australia  or  other  parts  of  the 
world,  for  his  settlement,  when  certain  species  of  grasses  show 
themselves  among  his  cultivation  which  he  recognises  as  ac- 
quaintances from  the  country  he  left  behind. 

In  the  West  Indies  and  South  America,  African  species  of 
grass  are  cultivated  for  the  sake  of  fodder,  while  the  indigenous 
species  are  entirely  neglected.  The  planter  follows  the  custom 
of  his  ancestor  as  a  prescribed  rule,  and  changes,  even  where  they 
would  prove  for  the  better,  are  eschewed  as  a  transgression  upon 
the  good  old  times.  Hence  I  am  not  astonished  that  so  fine  a 
grass  as  the  indigenous  Paspalus  virgatus  is  neglected,  and  the 
preference  is  given  to  the  cultivation  of  the  guinea-grass  (Pont- 
cum  maximum). 

The  collection  of  grasses  from  Demerara  consisted  of  the  fol- 
lowing : — 

Paspalus  amfvgatus,  Flugge ;  Nees  ab  Esenbeck  in  Martius  Flora 

Brasiliensis,  ii.  44 ;   Meyer,  Prim.  Flora  Bssequiboensis.  p.  49 ; 

l^ugge,  Oramiaum  Monographise,  p.  102  ;  Raddi,  Agroetographia 

BrasUiensis,  p.  23. 
Paspalum  conjugaium,  Bergius  in  Nova  Acta  Helvetica,  vii.  129; 

Swartz,   Flora  Indite  Occidentalism  i.   133 ;    Kunth,  Enumerat. 

Plant,  i.  51. 

Sour 'grass;  Broad-leaoed  Savannah-grass, 

It  is  one  of  the  most  abundant  species  of  grasses  in  Mexico, 
on  the  banks  of  the  Orinoco  and  Essequibo  in  Peru,  New  6ra^ 
nada  and  the  West  Indies.  It  grows  in  moist  shady  places,  and 
often  reaches  a  height  of  from  two  to  three  feet.  In  favourable 
situations  it  is  in  blossom  almost  throughout  the  year.  As  a 
fodder-grass  it  does  not  stand  in  high  esteem  j  the  cattle  refuse 
it  in  its  green  state ;  it  is  however  useful  as  hay.  According  to 
Browne,  "  the  roots  and  leaves  of  this  grass,  pounded  and  appUed 
externally,  are  observed  to  cure  sores  and  ulcers  of  all  sorts  with 
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more  certainty  than  most  other  things  used  for  that  porpoae. 
(HiatoiT  of  Jamaica.)     The  following  varietiea  occur  <m  the 
coast  of  Demerara : — 

Faepahe  etM^fugains,  Tar.  dutaekifu  mmor,  N.  ab  E.  in  lit. 

Patpidut  ea^fupaiue,  ybt.  irietaekyue,  N.  ab  E.  in  lit.  From  the  sogar- 
l^tatioD,  Mon  RepoB,  on  the  east  coast  of  Demeranu 

Poipahts  coi^fugaiui.  Tar.  mqfor,  di4rutaehfU9t  N.  ab  E.  in  lit.  Col- 
lected in  the  neighbourhood  of  Georgetown. 

PeepaluM  vaginaiui,  Fliigge  in  Ptap.  p.  108 ;  Raddi,  /.  c.  p.24 ;  Nottall, 
Gen.  Amerie.  [Hie  genera  of  North  American  Plants],  i.  57. 

Paspehtm  vagimatmm,  Swartz,  /.  c.  i.  135  s  Hnmbddt  et  Kunth,  Nor. 
Gen.  et  Spec.  i.  91 ;  Elliot.  Sketch  of  the  Botany  of  South  Ca- 
rolina and  Georgia ;  Trinius,  Species  Ghvm.  Icon,  et  Descr.  t. 
t.  1  (from  Martiniqne),  t.  2  from  the  West  Indies. 

Water-graes ;  Crah-graee. 

The  geographical  distribution  of  this  grass  is  very  extensiye. 
Humboldt  found  it  in  New  Granada,  Siebers  in  MauritiuB,  Sellow 
in  Monte  Video,  Botheiv  in  Cayenne*.  Bobert  Brown  describes 
a  variety  firom  New  Holland,  Swarts  from  Jamaica,  Nuttall  firom 
New  Orleans ;  according  to  Elliot,  Dr.  Baldwin  found  it  in  humid 
soils  near  Savannah ;  in  Trinius's  herbarium  is  a  specimen  from 
North  America,  and  two  are  pictured  in  his  work,  one  firom  Mar- 
tinique, and  the  second  firom  some  other  island  in  the  West  In- 
dies. Kunth  gives  Tranquebar  and  Equinoctial  Afirica  as  additional 
localities.  I  found  it  growing  at  the  plantation  Mon  Bepos  on 
dams  near  trenches ;  likewise  in  Georgetown  on  Eve  Leary  raiade 
ground;  and  Mr.  A.  Gamett  sent  me  some  specimens  from  Cu- 
ming's Lodge  which  differ  fit>m  the  others  and  form  a  variety. 
It  propagates  most  rapidly  by  sending  roots  into  the  ground 
firom  its  numerous  joints.  It  soon  destroys  cultivated  plants  by 
spreading  its  shoots  with  an  almost  inconceivable  rapidi^  in  every 
direction  like  a  thickly-laced  mat.  It  is  an  excellent  K>dder  for 
sheep,  and  cattle  are  generally  fond  of  it.  Nuttall  observes  that 
it  has  been  recommended  to  agriculnirista  in  North  America, 
and  he  thinks  that  in  warm  maritime  situations  it  would  con- 
tinue growing  and  flowering  and  prove  productive,  but  in  Europe 
the  early  frosts  would  destroy  it.  Professor  Nees  von  Esenbeck 
describes  the  two  following  varieties  firom  Demerara  as  follows : — 

Patpalus  vaginatus,  var.  a.  spiculis  glabrit,  Fliigge,  Pasp.  p.  108* 

FVom  Mon  Bepos,  Eve  Leary,  &c. 
Paspalus  vaginatus,  var.  in  culmo  valde  repente  firmo,  ramis  dense 

stipato.     From  Cuming's  Lodge. 
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Pa$palu$pu9iilu8,  Fltigge,  /.  c.  p.  100 ;  P^refll  in  Reliqui»  Hsenkeanae, 

L210. 
Paspaimmpu9iUmn,Venten.;  Kunth,  OiBin.  2.t«108;  Enumerat. Plant. 

i.51. 
P.  jmsillus,  var.  foliis  subtos  plua  minus  pubescentibus,  ad  var.  /3.  ser* 

pens  (P.  serpens,  N.  ab  E.  in  Mart.  H.  Bras.  ii.  50)  transiens,  N. 

ab  E.  in  lit. 

Knnth^  in  his  Enumerat.  Plant,  i.  60,  gives  St.  Thomas  and 
Porto  Rico  in  the  West  Indies,  and  Mexico  as  habitats.  The  above 
▼arietv  was  gathered  on  the  savannahs  near  Georgetown.  It  is 
a  small  elegant  grass,  and  is  esteemed  by  agriculturists  as  a  good 
fodder-grass. 

Paspaltts  virgatus,  N.  ab  £.  in  /.  c.  ii.  73 ;  Meyer  in  /.  r.  p.  49. 
Paspalum  virgatum,  linn. ;  Kantb,  /.  c.  i.  61 ;  Trinius,  Ic.  1. 131, 132 ; 

Jacquin,  Icones  Plantamm  Rariorum,  2.  t.  11;  Sioane,  History  of 

Jamaica,  p.  112.  t.  69.  f.  2. 
P.  virgaius,  var.  /3.  Schreberianus,  spicis  circiter  triginta.  rachi  mar- 

gine  subpilosa  glumis  undique  glabris,  FlUgge,  /.  c. 

Lamaha-grass, 

This  excellent  grass,  which  Mr.  Oamett  informs  me  is  esteemed 
for  fodder  equal  to  guinea-grass,  grows  on  the  banks  of  rivulets, 
and  reaches  frequently  a  height  of  from  three  to  four  feet  and 
sometimes  even  six  feet,  the  culms  having  the  thickness  of  a  hen's 
quill.  The  distribution  of  the  true  species,  although  not  so 
widely  spread  as  P.  vaginatus,  is  nevertheless  very  extensive. 
Linnaeus  gives  its  habitat  as  Jamaica,  and  Sloane  pictures  a  tole- 
rable representation  from  the  same  island ;  Humooldt  describes 
it  from  Virginia  de  la  Popa. 

The  specimens  from  Demerara  are  Fliigge's  varie^  )3.  Schre- 
iertanttf,  which  Ledru  found  in  Porto  Rico,  Sellow  in  Monte  Video 
and  on  the  banks  of  the  Rio  Grande  do  Sul,  and  Von  Martius  on 
the  banks  of  rivers  in  the  neighbourhood  of  Villa  Ricca  and  Te- 
juco  in  the  province  of  Minaes  Geraes.  I  collected  it  on  the  road 
which  leads  to  the  Grand  Etang  in  the  island  of  Grenada.  Jacquin 
gives  an  excellent  figure  of  the  true  species ;  Trinius's  represen- 
tation (t.  131)  resembles  the  Guiana  variety. 

Helcpus  punctatus,  N.  ab  £.  in  /.  c.  ii.  16. 
Paspalus  punctatus,  Fltigge,  Monogr.  127. 
Eriochloa  punctata,  Kunth,  /.  c.  i.  72  (excl.  syn.  Helapus  annuhUuSt 

N.  ab  E.). 
MUum punctattan,  Linn.;  Swartz,  Observat.  37. 

Blaek-seed  grass ;  Long-seed  grass ;  Coarse  grass. 

A  perennial  grass  growing  on  dams  and  along  trenches  in 
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Demeraniy  and  likewise  in  cnltiTated  fields  among  tlie  sugaiw 
canes.  Cattle  are  fond  of  it,  and  it  is  generally  considered  a  good 
fodder-grass.  Sellow  found  it  in  Brazil,  and  Knnth  states  that  it 
occurs  likewise  in  Mexico,  New  Holland  and  Senegal* 

Pamicum  [Dtgitarid)  karigontaie,  Meyer ;  N.  ab  £.  in  /.  c.  ii.  99  ; 

Meyer,  /.  c.  54 ;  Jacquin,  Observationes  Botanies,  iii.  18.  t.  70. 
Digiiaria  hariiontalUt  Willd.  Enum.  92. 

Fine  White^eed  gram. 

This  is  a  veiy  slender  and  graeefial  annual  grass  whidi  is  to 
be  met  with  in  several  of  the  West  India  islands  as  well  as  on 
the  continent  of  South  America.  Von  Martins  found  it  in  the 
provinces  of  Bahia  and  Paril,  and  Raddi  in  Rio  Janeiro.  If  we 
except  the  latter  locality,  it  does  not  appear  to  extend  beyond  tro- 
pical America.  The  jockeys  in  Demerara  consider  this  the  best 
fodder  for  race-horses. 

Panicum  (Digiiaria)  fimbriatMM.  Presl  in  ReL  Haenk.  i.  298 ;  Kunth, 

/.  c.  i.  81. 
Digiiaria  Jimbriata,  Link. 

Lany-grois. 

A  creeping  annual  grass  which  is  considered  good  fodder  in 
Demerara.  It  has  been  found  in  Brazil,  Mexico  and  California. 
The  Demerara  species  are  from  Mon  Bepos ;  it  is  not  very  abun- 
dant, and  seldom  to  be  found  in  extensive  tufts. 

Pamcum  affine,  N.  ab  E.  in  /.  c.  ii.  1 13. 

P.fluiians,  Meyer,  /.  c.  51  ^excl.  syn.,  teste  N.  ah  E.). 

P.  paspaloides,  Kunth,  /.  c.  i.  77  ;  Lam.  111.  Gen.  i.  176. 

Pipe-froMs;  Vine^au. 

The  culms  of  this  grass  are  hollow  and  of  the  size  of  the  tube 
of  a  clay  tobacco-pipe,  from  which  circumstance  it  has  received 
its  vernacular  name  of  Pipe-grass.  It  is  found  growing  in 
trenches  where  the  culms  are  floating  on  the  water,  for  which  it 
is  particularly  qualified  in  consequence  of  its  hollow  culms.  Small 
islands  formed  of  this  grass  are  sometimes  seen  to  come  floating 
down  the  Demerara  river,  and  arriving  at  its  mouth  they  are 
driven  backwards  and  forwards  bv  the  tides,  and  collect  some- 
times during  the  rainy  season  in  large  numbers  about  the  an- 
chorage before  (Georgetown.  It  has  fr^uently  occurred  that  large 
snakes  of  the  Boa  kind,  and  even  alligators,  have  come  down  the 
river  upon  these  floating  islands.  I  have  observed  whole  patches 
of  this  grass  along  the  banks  of  the  rivers  in  the  interior,  the 
stems  matted  together  and  interlaced  with  Pmtkederia  and  other 
water  plants. 


from  the  Ea$i  Coatt  of  Demerwra.  401 

Paniemii  eolomtm,  Linn. 

Var.  7.  polysetum,  N.  ab  £.  in  Herb.  Lindl.  rhachibus  basi  et  ad 
originem  spicularum  Betosia :  spicia  9 — 15  approximatia,  mediia 
aubinde  geminatia. — Differt  hoec  forma  a  P.frumentaceo,  Rottb., 
foliia  angastioribus,  spiculia  minoribus,  glumis  flosculisque  minua 
cuspidatb  ejuademque  omnino  atructura  ac  in  P.  colono,  N.  ab  B. 
in  Ut. 

Bice-grau ;  Blaek^ieed  j/rasi ;  Purple  Panic^asi  (in  Barbadoa). 

The  Rice  or  Black-seed  grass  is  considered  the  best  for  fodder^ 
and  grows  most  luxuriantly  in  new  soils.  The  true  P.  colanuin 
of  Linnaeus^  or  Oplismenus  colomta  of  Humb.  and  Kunth,  is  more 
frequent  in  the  West  India  islands  than  in  the  coast  regions  of 
Guiana.  Yon  Martins  found  it  in  the  Brazilian  provinces  of 
Bahia  and  Piauhy,  Sellow  in  Monte  Yideo^  and  Kunth  observes 
that  it  likewise  occurs  in  the  East  Indies,  in  the  Marianas^  LU90- 
nia  and  Guaham.  I  have  gathered  it  in  Tortola  (Sage  Mountain), 
Porto  Rico  (Sierra  de  Luguillo),  Barbados  and  Grenada ;  Sloane 
pictures  it  from  Jamaica  (Hist.  Jam.  i.  t.  64.  t  3),  and  Jacquin 
in  his  Eclogse  Gram,  in  vol.  iv.  t.  82. 

In  consequence  of  its  superiority  as  a  fodder-grass,  it  ought  to 
be  cultivated  for  agricultural  purposes  like  the  guinea-grass, 
which  no  doubt  would  greatly  improve  its  quality. 

Panicum  tenuiculmmn,  Meyer,  /.  c.  58;  N.  ab  E.  in  /.  c.  ii.  186; 

Kunth,  /.  c.  95  ;  Trin.  Ic.  18.  t.  215. 
P.  o^frMtidiforme,  Raddi,  /.  c.  48. 

A  kind  of  White-seed  gran* 

An  annual  plant  with  creeping  roots  and  slender  upright  culms. 
The  specimens  which  I  collected  near  Georgetown  in  Demerara 
are  about  twelve  inches  high ;  it  differs  however  much  in  stature, 
according  to  the  soil  in  which  it  grows,  whether  dry  or  humid. 
It  is  much  esteemed  as  a  fodder-grass. 

Yon  Martius  found  it  on  the  Rio  Negro  in  Bahia,  Nees  von 
Esenbeck  saw  it  in  WilldenoVs  herbarium  from  Jamaica,  and 
Meyer  describes  it  among  his  Essequibo  plants. 

Panicum  maximum,  Jacq. ;  N.  ab  £.  in  /.  c.  ii.  166 ;  Swartz,  Fl.  Occid. 

i.  70 ;  Jacq.  Ic.  Ear.  i.  1. 13. 
Panicum  Jumentorum,  Pers.  Syn.  i.  83;  Kunth,  /.  c.  i.  101. 
Panicum  polygamum^  Swartz,  Prodr.  Fl.  Ind.  Occid.  p.  24. 
Holeme  aeeurgene,  &c.,  Browne,  Jam.  p.  366.  no.  2. 

Guinea-graes. 

This  useful  grass  was  introduced  by  accident  into  Jamaica  from 
Africa.  The  Chief  Justice  of  that  island  received  about  1744  a 
present  of  some  African  birds  and  a  pared  of  seeds  from  their 
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native  place  to  feed  them  with.  Tbe  birds  died,  and  the  re^ 
mainder  of  the  seeds  were  thrown  within  a  fence  where  th^ 
grew,  and  the  eagerness  of  the  cattle  to  eat  this  grass  suggested 
the  idea  of  cultivating  it. 

It  is  now  cultivated  in  the  West  India  islands  and  South  Ame> 
rica  generally.  I  collected  in  the  neighbourhood  of  Georgetown 
a  variety  described  as  P.  maximum  fi,  ktve  by  Nees  von  Esen- 
beck  in  Martius's  Brazilian  Plants  (/.  c.  ii.  167). 


Pomcmm  (SekiMocUoa)  $peeiahUe,  N.  ab  E»  in  /.  c.  ii.  963. 

Opliswiemis  tpeetabUU,  Kunth,  /.  c.  i.  145. 

Pamcum  mi^M$,  &c.,  Browne,  Hist.  Jam.  p.  133,  no.  2. 

Seoteh-grau ;  Wdter-groiM. 

This  species,  which  has  been  introduced  from  Angola,  is  most 
extensively  cultivated  in  Brasil  under  the  name  of  Capim  de  An- 
gola. Browne,  in  his  '  History  of  Jamaica,'  observes,  that  it  is 
cultivated  near  the  towns  in  Jamaica  with  great  care  (and  sold 
as  green  fodder),  and  found  to  be  one  of  the  most  beneficial  pro- 
ductions of  the  island.  An  acre  of  good  land,  well-stocked  with 
this  plant  in  a  seasonable  part  near  either  Kingston  or  Spanish 
Town,  is  computed  by  him  to  bring  in  above  a  hundred  and 
twenty  pounds  of  their  currency  a  year.  It  appears  to  have  been 
formerly  cultivated  in  Demerara;  however,  at  present  the  guinea- 
grass  is  preferred  as  a  green  fodder.  I  collected  near  Georgetown  a 
variety  which  Nees  von  Esenbeck  has  designated  as  P.  tpeeiabik, 
var.  vaginis  glabris  rarissimisve  setulis  conspersis,  N.  ab  £.  in  lit. 

Hymenachne  amplejricamlist  N.  ab  E.  in  /.  c.  li.  276. 

Pamcum  amplexicaule.  Radge,  Plant.  Ghiianae  rariorum  icones  et  descr. 

i.  21.t.27. 
PanicumMyurus,  Lam.  111.  i.  1 172;  Kunth,  /.  c.  i.  86 ;  Meyer,  /.  c.  50. 

Broad-leaf  grass. 

It  grows  in  trenches  and  is  used  as  fodder.  My  specimens 
were  from  Mon  Bepos;  Meyer  gives  the  small  island  Aruabisi  in 
the  mouth  of  the  Essequibo  as  a  locality,  and  Budge  possessed  it 
among  his  Guiana  plants ;  but  it  does  not  appear  to  be  very  ex- 
tensively distributed. 

Cenchnu  echmatus,  Linn.  Spec.  1488 ;  Kunth,  /.  c,  i.  166 ;  Humb.  et 
Kunth,  Nov.  G^.  i.  114;  Meyer,  /.  c.  66* 

Bur-^au, 

The  hardened  and  bristly  invohicrum  of  this  plant,  so  commcm 
in  the  pastures,  attaches  itself  very  firmly  to  the  clothes  of  per- 
sons walking  through  the  grass.  The  horses  appear  to  be  fond 
of  it,  but  it  is  considered  injurious  to  their  stomach.  The  West 
Indies  in  general,  Mexico,  Cumana,  the  coast  of  Guiana,  Braiil, 
Arabia,  the  Philippines,  Barbary,  and  the  Southern  States  of 
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North  America^  have  been  named  as  localities  where  it  has  been 
found  growing* 

Catcknts  tribukideM,  Linn.  Spec.  1489 ;  Michaux,  Fl.  Bor.  Am.  i.  61 ; 
Pursh,  Fl.  Am.  Sept.  i.  60. 

This  plant  resembles  the  former  in  its  general  appearance ;  it 
is  howerer  more  restricted  to  the  sea-shore  and  sandy  places,  and 
extends  to  a  more  northern  latitude  than  the  former.  I  col- 
lected it  in  Demerara  on  the  east  coast,  and  more  recently  in 
Barbados.  Sellow  found  it  in  Monte  Video,  and  the  American 
authorities  above-cited  prove  its  occurrence  in  the  United  States. 

Andrapogon  (Anaikerwn)  hieomis,  Linn. ;  Meyer,  /.  c.  70 ;  Swartz, 

Obs.  382. 
Anatherum  Income,  N.  ab  B.  in  /.  c.  ii.  321 ;  Browne,  Jamaica,  p.  365 ; 

Sloane,  Jamaica,  L  42.  t.  13 ;  Pursh,  Fl.  Am.  Sept.  i.  75. 

FoX'tail;  Deer^s-tail. 

The  culm  of  this  grass,  which  grows  on  savannahs  and  at  the 
sides  of  mountains,  reaches  a  height  of  from  four  to  five  feet,  and 
is  of  the  thickness  of  a  goose-quill.  The  tufts  of  hair  upon  the 
flowers  are  long,  white,  soft,  and  much  finer  than  cotton ;  they 
are  sometimes  of  a  reddish  or  purplish  colour.  The  blades  are 
too  coarse  to  serve  as  fodder,  but  the  negroes  used  the  halms 
formerly  to  thatch  their  houses  with.  Piso  was  informed  by  the 
Indians  that  an  infusion  of  the  root  was  an  antidote  against 
poison.  It  occurs  in  Brazil,  Guiana,  the  Caribbee  and  Virgin 
Islands,  Jamaica  (where,  according  to  Browne,  it  is  called  Moun- 
tain-grass), and  Pursh  eniunerates  it  among  his  North  American 
plants  from  Virginia. 

SporoholuM  virgimctu,  Kunth,  /.  c.  i.  210. 

Vilfa  virginica.  Pal.  de  Beauv.  Agrost.  16. 

Agrostis  virginica,  Torrey,  Fl.  Am.  Conf.  Bor.  et  Med.  i.  89. 

Agrostis  pungens,  Pursh,  /.  c.  i.  64  (excl.  syn.  Schreb.). 

Crab-grasa  of  Broume, 

This  elegant  little  grass,  which  is  very  extensively  distributed, 
resembles  in  its  habit  of  creeping  along  the  soil  Paspaltu  vagv- 
natui,  from  which  circumstance  Browne  has  named  it  Crab-grass 
in  his  '  History  of  Jamaica.'  It  is  generally  found  on  the  skirts 
of  brackish  water,  and  those  specimens  which  have  come  under 
my  observation  were  scarcely  above  five  or  six  inches  in  height. 
Some  specimens  which  I  collected  near  the  steamboat  wharf 
in  Georgetown  are  designated  by  Nees  von  Esenbeck  as  8.  v^. 

C'nicus,  var.  minor,  minus  glaucus,    Humboldt  found  it  near  Cal- 
0,  Truxillo  and  Gnamang,  on  the  shores  of  the  Southern  Pacific, 
and  near  Punta  Araya  and  Cumana,  on  the  Atlantic  Ocean;  Kunth 
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obaerves  that  it  oocon  in  Martinique,  the  Sandwich  Uanda  and 
the  Cape  of  Good  Hope;  LabiUardi&re  found  it  in  New  Holland, 
and  Browne  gives  Hunt's  Bay  in  Jamaica  as  a  locality.  Yon  Mar- 
tins found  it  in  the  province  of  Bahia  on  the  sea-uiore;  Pursh 
describes  it  from  Virginia. 

Cynodon  Dactylum,  Pers.  Syn.  i.  85  ;  Browne,  Prodr.  L  187  ;  Nees  ab 

£.  Gram.  Air.  Austr.  241 ;  Punh»  /.  c.  i.  70. 
AgrastU  linearis^  Retz. ;  Jones  in  Asiat.  Res.  iv.  248. 
Pamcum  lineare,  Burm.  Ind.  25. 1. 10.  f.  2 ;  Roxb.  R.  lud.  i.  294  (?). 
AgroMtis  bermudiana,  Tussac  in  Herb.  Juss. 
Durva,  Dub  or  Doob-grass  of  the  Hindoos,  Lambert  in  Linn.  Trans,  vl. 

Bahama  or  Yard-grast. 

This  is  a  yen  elegant  grass  in  impearance^  but  one  of  the  moiit 
injurious  in  cultivated  grounds.  It  sends  its  roots  deep  into  the 
soU  and  increases  with  great  rapidity.  If  it  make  its  appearance 
among  the  sugar-cane  plants^  it  requires  great  care  to  have  it  ex- 
terminated*. This  grass  has  been  found  in  every  part  of  the 
world :  Knapp  pictures  it  in  his  '  Gramina  Britannica'  (tab.  13} 
under  the  name  of  Creeping  Dog's-tooth  grass,  and  observes  that 
it  was  discovered  upon  the  sands  of  Marasion  in  Cornwall  in  the 
days  of  Ray,  where  it  has  been  found  since ;  Penzance  is  another 
loaihty  mentioned  in  Hooker's  *  Flora  Britannica,'  and  it  appears 
to  be  common  in  Southern  Europe.  It  occurs  likewise  in  the 
Caucasus,  East  Indies,  North  and  South  America,  Southern  Afiic^ 
Cape  of  Good  Hope,  Lu^onia,  Otaheite,  New  Holland,  &c. 

It  is  considerea  in  Demerara  a  good  fodder-grass,  and  grows 
generally  on  dams,  and  in  the  yards  attached  to  the  buildings  on 
sugar-estates.  Nuttall  calls  it  a  remarkable  creeping-grass,  grow- 
ing very  luxuriantly  on  the  sands  of  the  sea-coast  as  well  as  on  the 
poorest  loose  soil,  and  were  not  its  extirpation  so  difficult,  it  might 
be  of  importance  in  establishing  pastures  where  scarcely  any  other 
vegetable  would  exist.  It  forms  so  thick  a  turf  as  to  suffer  few  other 
plants  near  it,  and  the  variety  /3.  would  look  as  pretty  in  lawns 
under  the  tropics  as  the  Festuca  ovina  in  our  temperate  climates. 

I  collected  two  varieties  in  Demerara ;  the  first  is  from  the 
neighbourhood  of  Georgetown,  and  the  second  from  Mon  Repos ; 
Nees  von  Esenbeck  designates  them  as  follows : — 

a.  C.  Dactylum,  var.  foliis  angustioribus  viridlbus  levioribus,  flosculi 
accessorii  setifbrmis  capitulo  compresso  truncatoque. 

/3.  C  Dactylum,  var.  pumila,  foliis  angustioribus  viridibas,  capitulo 
setulsB  accessorise  truncato  compresso. 

*  It  is  called  Devil's-graM  in  Barbados,  and  is  said  to  have  received  its 
name  from  the  difficulty  uf  eradicating  it ;  according  to  others,  it  was  intro- 
duced by  a  person  of  the  name  of  De  Durville,  which  the  negroes  corrupted 
into  the  one  by  which  it  is  now  known  in  that  island. 
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Lepiockha  virgaia^  Pal.  de  Beaav.  Agrost.  71  \  Kanth,  En.  Fl.  i.  269. 

,Cynomnu  virgaius,  Lmn. 

Eiewina  virgata.  Pen.  Syn.  i.  87. 

Leptostachys  virgata,  Meyer,  /.  c.  74  ;  Sloane^  Hist.  Jam.  t.  70.  f.  2; 

N.  abE.  in/.c.  ii.432. 
Var.  a.  Purple- head  grass ;  Black-seed  grass ;  Seed-grass. 
Var.  /3.  White  -head ;  White-seed  grass. 

The  numerous  names  under  which  this  grass  is  known  in 
Demerara  point  but  how  frequently  it  differs  in  its  general 
appearance^  which  has  led  the  common  people  to  consider  it  a 
different  plant  and  to  give  it  a  separate  name.  The  caryopsis  or 
seed  is  generally  of  a  pale  reddish  colour,  and  in  some  instances, 
as  in  the  variety  callea  Purple-head^  the  glumes  are  of  a  darker 
colour.  It  is  a  perennial  grass,  and  reaches  in  favourable  soil  to 
a  height  of  from  three  to  four  feet.  It  blossoms  after  the  vernal 
and  autumnal  rains,  and  its  pretty  fasciculated  spikes  are  fre- 
quently from  five  to  six  inches  in  length.  It  is  esteemed  a  very 
good  fodder  for  all  kinds  of  cattle,  and  if  some  attention  were 
paid  to  its  cultivation,  it  might  offer  great  advantages  as  a  stable 
fodder. 

The  Demerara  varieties  are  described  by  Nees  von  Esenbeck 
as  follows : — 

Leptochloa  virgata  (Nees  ab  Esenbeck  in  Mart.  Fl.  Bras.  ii.  432). 
a.  communis,  (>piculis  5-6  floris  distichis.     From  the  neighbourhood 

of  Georgetown,  Cuming's  Lodge,  &c. 
/3.  spiculis  3-4  floris  subhomomallis.     From  Mon  Repos. 

Eleusma  indica,  Oaertner ;  N.  ab  E.  in  /.  r.  ii.  439  ;  Kunth,  /.  c.  L  272  ; 

Laid.  111.  Oen.  t.  48.  f.  3 ;  Meyer,  /.  c.  75 ;  IVin.  Icon.  6.  t.  71 ; 

Michaux,  Fl.  Bor.  Am.  i.  64  ;  Elliot,  Sketch  of  the  Botany  of  South 

Carolina  and  Georgia,  i.  175. 
Eleusma  domingensis,  Sieber,  Fl.  Martin. 
Cgno9uru9  indicus,  Linn. 
Kanara  Ptdlu,  Kheede,  Malab.  xii.  131.  t.  69. 
Browne,  Hist.  Jam.  137.  No.  4  ;  Sloane,  Hist.  Jam.  i.  HI. 

Man-grass^  • 

Excepting  Europe,  we  have  in  this  species  another  instance  of 
almost  a  universal  distribution ;  it  has  been  found  growing  at 
least  over  three-quarters  of  the  globe.  It  is  an  annual,  and 
grows  in  moist  shady  soils  to  a  height  of  from  two  to  three  feet. 
Although  it  is  none  of  the  best  fodder-grasses,  cows  eat  it  very 
readily,  and  it  makes  very  good  hay.  For  this  purpose  it  is 
almost  better  calculated  than  any  other  tropical  grass.  Elliot 
calls  it  Crowfoot-grass,  and  observes  that  it  is  found  in  rich  cul- 
.tivat^  grounds  very  abundantly,  and  is  considered  in  Carolina 

*  In  Jamaica  and  Barbados  it  is  called  Dutch-graBt. 
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one  of  the  best  grasaesy  growing  more  loxuriantly  than  tlie 
American  crab-graaa.  Porsh  is  of  a  different  opinion,  and  ob- 
serving that  it  is  known  in  Virginia  nnder  the  name  of  Wire- 
grassy  he  considers  it  a  weed  noxious  to  caltivation.  Dogs  are 
mquently  seen  to  eat  it  when  sick'*',  from  which  circumstance  it 
is  sometimes  called  Dog's-grass.  Humboldt  found  it  in  Cumana 
and  in  Quito ;  Raddi  near  Rio  de  Janeiro ;  in  Sir  George  Staun- 
ton's herbarium  are  specimens  from  Maranham,  Bahia,  Para ; 
Sellow  collected  it  at  Monte  Video,  and  Kunth  gives  the  following 
additional  localities :  East  Indies,  Japan,  Egypt,  Mauritius,  Lu- 
9onia,  Society  Islands,  Southern  States  of  North  America,  West 
Indies,  Guiana,  &c. 

Spariina  fasciculata.  Pal.  de  Beauv.  Ag^Bt.  25.  t.  7.  f.  6 ;  Kunth, 
/.  c.  i.  279  ;  Lam.  111.  Oen.  i.  180;  N.  ab  £.  in  Herb.  Lindl. 

I  collected  this  plant  near  bracldsh  water  in  the  neighbour- 
hood of  Georgetown ;  my  specimens  are  from  two  to  two  and  a 
half  feet  in  len^h.  It  is  by  no  means  abundant,  and  I  am  not 
aware  whether  m  agricultural  respect  it  is  of  any  use  in  Guiana 
and  the  West  Indies,  Elliot  observes  (/.  c.  p.  94),  that  a  species 
of  Spariina  is  greedily  eaten  by  horses  and  cattle,  and  that  it  is 
remarkable  for  a  strong  rancid  and  peculiar  smell,  affecting  the 
breath,  the  milk  and  butter,  and  even  the  flesh  of  the  cattle  that 
feed  upon  it.  It  affords  however  good  pasturage  for  out-door 
stock,  and  becomes  valuable  as  manure.  Kunth  gives  South 
America  as  locality. 

Daeiyhctemum  mueronaiumt  Willd.  En.  i.  Na  1029  ;  N.  ab  B.  /.  e,  u, 
436. 

D.  tegfpttaeum,  Humb.  et  Kunth,  Nov.  Gen.  i.  170;  Kunth,  En. 
PL  i.  261. 

Bleuema  eruciatat  Lam.  111.  Gen.  t.  48.  f.  2. 

Chloris  mucronata,  Mich.  Fl.  Bor.  Am.  i.  59 ;  Pursh,  /.  c.  i.  88. 

Cynoaurus  ^egyptiacut,  linn.  Sp.  PI.  106. 

Sloane,  Catal.  33  ;  Hist.  Jam.  i.  110. — Ghramen  dactylon  americap 
num  cruciatum  Barbadensibus  nostradbus  **  Dutch-grass  "  dictum. 
Pluck.  Aim.  175.  t.  189.  f.  7. — Gramen  cruciatum  Zeylanicum 
humi  repens»  Burm.  Thes.  Zeyl.  106. — Goddam ;  Rumph.  Amb. 
vi.  10.  t.  4.  f.  1.  The  short-shanked  cniciated  Grass,  Browne^ 
Hist.  Jam. 

7%«  Crwnaied  grass. 

The  spikes  of  this  pretty  grass  are  fingered,  from  two  to  five  in 
number,  mucronate,  and  where  there  are  four,  cruciated,  from 
which  it  has  received  its  vernacular  name.  The  leaves  are  ciliated, 
the  stem  ascending,  and  in  my  specimens  from  five  to  six  inches 

*  Poa  eiliarU  iEragrotUi  eiUarii,  N.  ab  E.)  it  called  Dog'i-graas  io  Bsr- 
badot,  and  the  canine  race  leem  to  give  the  preference  to  this  species  where 
they  liave  a  choice. 
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high,  and  the  apikelets,  which  are  one-sidedj  about  six-tenths  of  an 
inch  in  length.  They  are  not  entirely  erect;  although  this  is  the 
case  where  there  are  merely  two,  and  in  the  middle  spikelet  where 
there  are  three,  the  lateral  ones  are  nearly  horisontally  disposed* 
It  has  spread  over  a  great  part  of  the  habitable  globe.  Yon  Mar- 
tius  found  it  at  Bahia,  Pemambuoo  and  Piauhy ;  Humboldt  near 
Cumana  and  in  Mexico,  near  the  port  of  Acapulco,  and  at  the 
lake  of  Cniseo  at  a  height  of  upwards  of  5000  feet.  It  is  de- 
scribed from  almost  all  warm  countries,  as  e,  g.  from  Northern 
Africa,  the  East  and  West  Indies,  the  Moluccas,  and  it  has  like- 
wise been  found  in  North  America*  and  even  in  Sicily  in  Europe. 

Cype&acea.    Sedgbs. 

Cyperus  Lmul^,  N.  ab  E.  in  Mart,  et  Endl.  Fl.  Bras.  Fasc.  iii. — v.  20 ; 
Kunth,  En.  PI.  ii.  43 ;  Meyer,  /.  c.  30  (var.  i.  ghmeratus) ;  Humb. 
et  Kunth,  Nov.  Gen.  i.  209. 

I  collected  this  specimen  in  the  neighbourhood  of  Georgetown, 
where  it  grows  near  trenches.  It  does  not  appear  that  its  geogra- 
phical distribution  extends  beyond  the  tropical  r^ons  of  Ame« 
rica;  Humboldt  collected  it  on  the  banks  of  the  Cassiquiare. 

CyperuM  nemoro$u8,  Meyer,  /.  c.  31 ;  Kunth,  /.  c.  60. 

This  sedge,  which  stands  intermediate  between  C.  roiundus  and 
C.  tenuiflorua,  is  very  common  along  the  trenches  and  dams  in 
Georgetown.  Guiana  appears  to  be  the  only  locality  where  it  has 
hitherto  been  found.  Meyer  describes  it  from  Aruabisi  (Tiger 
Island),  a  small  island  in  tne  mouth  of  the  Esaequibo. 

Cyperus  ferag.  Rich. ;  Kunth,  En.  PI.  ii.  89. 
CyperuM  distans,  Meyer,  nee  Rottb. 
Cyperus  steilatue,  Rudge,  Guian.  17.  t.  20. 

Savannah  or  Razor-grass. 

The  edges  of  the  leaves  of  this  species  are  so  sharp,  that  coming 
in  contact  with  the  hand  or  any  other  fleshy  part  of  the  body 
they  inflict  a  wound  as  if  by  the  edge  of  a  knife,  which  has 
besides  the  disadvantage  of  healing  with  more  difScuIty  than  if 
caused  by  a  sharp-edged  instrument.  Thevet,  in  his  curious 
work,  '  Les  Singularit^s  de  la  France  Antarctique,  Paris,  1558,' 
describes  this  sharp-edged  sedge,  and  observes  that  the  Indian 
females  use  it  to  shave  off  the  hair  on  the  eye-brows  of  their 
husbands,  and  that  the  blades  are  as  sharp  as  a  razor.  It 
grows  generally  on  savannahs,  from  which  and  the  sharpness  of 
its  edges  it  has  received  the  vernacular  names.  Poppig  collected 
it  at  Peru :  New  Granada  and  Montserrat  are  given  as  other  lo- 

*  Trioius  figaret  a  fpedet  from  North  America  in  the  fint  vol.  of  hie 
<  3pee.  Gramin.  Icon,  et  Deter.' 
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calities.    It  grows  in  Demerara  on  mvaniiahs  near  treaches,  and 
is  considered  a  great  nuisance  upon  the  pasturage. 

Cyperui  rottnuku,  Linn. ;  Kanth»  /.  e,  ii.  58. 
C.  Hydra,  Meyer,  /.  c.  31. 

C  hejpastachyiu,  Rottb.  var.  umbella  laza,  radiis  longis  trir-tetra* 
stachyiB. 

Nut-grass. 

This  is  of  all  Cyperaoeous  plants  the  most  universally  distri- 
1>uted^  and  the  one  which  is  most  injurious  to  cultivation.     It 
requires  unwearied  care  to  eradicate  it  where  it  has  once  shown 
itself.    The  round  tubercles  of  its  roots  increase  rapidly  in  num- 
ber^  each  of  which  forms  hereafter  an  individual  plant  if  left  in 
the  ground.     Numerous  fibres  shoot  from  the  base  of  the  stem^ 
which  descend  where  it  finds  a  fertile  soil  from  ten  to  twelve 
inches  into  the  ground,  almost  every  one  of  which  produces  a 
small  tuber,  from  which  spring  horizontal  fibres  in  every  direc- 
tion, forming  additional  tubers  at  a  distance  of  six  to  ten  inches 
asunder.    From  each  of  the  tubers  rises  a  stem  upwards  which 
becomes  ultimately  an  individual  plant,  and  which  in  its  turn 
throws  out  lateral  fibres  like  the  parent  plant.     lu  that  manner 
a  single  plant  soon  increases  and  spreads  over  the  ground  in  a 
short  time.     If  a  spot  of  a  couple  of  square  feet  is  dag  up  where 
the  nut-grass  has  been  propagated,  the  interlacing  of  the  roots 
affords  a  most  remarkable  appearance,  and  the  great  number  of 
fibres  resemble  an  elaborated  network.  The  only  means  of  eradi- 
cating it  with  success  where  it  has  spread  over  cultivated  ground, 
is  to  dig  up  the  soil  repeatedly  and  to  destroy  the  tubers  by 
burning  them.    Those  which  remain  in  the  ground  no  doubt 
will  sprout,  but  by  being  exposed  to  the  light  the  young  shoots 
bleach  and  perish,  and  the  power  of  the  tubers  to  reproduce  new 
shoots  becomes  ultimately  exhausted.   Almost  every  colony  has  its 
own  account  how  this  great  scourge  to  cultivation  was  introduced. 
It  is  related  in  Barbados  that  the  nut-grass  was  first  brought 
there  in  a  pot  of  flowers  sent  to  a  Mr.  LilUngton  in  St.  Thomais's 
parish,  ana  the  earth  being  turned  out  of  it  the  tuber  took  root, 
and  spreading  over  the  adjacent  fields  it  ultimately  propagated 
over  the  whole  island.     Such  cases  explain  the  otherwise  almost 
incredible  distribution  of  a  single  species  over  the  whole  ha- 
bitable world.    As  localities  where  the  nut- grass  has  been  found 
growing,  I  will  name  England,  France,  Italy,  Virginia,  Carolina, 
the  West  Indies,  Mexico  and  South  America,  Ceylon,  Bourbon, 
Mauritius,  East  Indies,  the  Philippine  Islands,  the  Marianas,  New 
Holland,  China,  Java,  Guinea,  Teneriffe,  Egypt,  Algiers,  Arabia, 
Caucasus ;  indeed  this  list  proves  satisfactorily  that  it  has  spread 
over  the  whole  world]  but  it  deserves  particularly  to  be  men- 
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tinned,  that  it  follows  in  tropical  and  warm  regions  the  cultivation 
of  the  sugar-cane  closely.  The  cattle  eat  it  only  when  young. 
General  Hardwicke,  as  mentioned  by  Lindley  in  his  ^  V<^etable 
Kingdom/  reports  that  the  tubers  of  this  seage  are  administered 
successfully  in  cases  of  cholera  by  Hindoo  practitioners,  who  call 
the  plant  Mootha.  It  is  a  very  pretty  sedge,  and  wovJd  form  a 
nice  appearance  on  lawns  did  it  not  spread  so  rapidly  and  prove 
so  injurious  to  the  soil,  which  it  exhausts  in  a  very  snort  time. 

Hypopomm  nutans,  /3.  hirsutum,  N.  ab  £.  in  Mart,  et  Endl.  Fl.  Bras. 
Fasc.  iv.  V.  p.  170. 

The  roots  of  nearly  all  the  sedges  possess  more  or  less  tonic 
and  aromatic  principles,  but  none  more  than  the  above  species, 
in  which  that  property  is  not  alone  restricted  to  the  roots,  but  is 
likewise  possessed  by  the  stems  and  leaves.  The  Macusi  Indians 
call  it  Cumi  or  Wanarappa,  and  it  is  used  in  child-bed,  likewise 
for  pains  in  the  stomach,  in  fevers,  and  in  aromatic  baths  by  the 
Indians.  I  have  collected  it  on  the  savannahs  near  the  Tapocoma 
lake  in  the  regions  of  the  sea-coast,  and  observed  it  abundantly 
on  the  great  savannahs  of  the  rivers  Rupununi  and  Branco. 

XLII. — Noie  on  Petasida  ephippigera,  a  Grasshopper  found  in 
the  interior  of  the  Northern  part  of  Australia  by  Mr.  Dring  and 
Dr.  Leichhardt.  By  Adam  White,  F.L.S.,  Assist.  Zool.  Dep. 
British  Museum. 

The  amount  of  nondescript  subjects  in  the  animal  kingdom, 
noted  in  recently  published  books  of  travel  and  voyage  in  this 
country,  is  very  considerable;  and  if  we  include  the  animals 
figurea  and  described  in  the  zoological  works^  the  result  of  the 
voyages  of  H.M.SS.  Beagle,  Sulphur,  the  Erebus  and  Terror, 
and  Samarang,  the  number  would  be  very  great.  A  systematic 
list  of  these  accessions,  carefuUy  drawn  up  and  digested,  would 
form  a  most  important  addition  to  zoological  bibliography,  and 
would  be  hailed  by  naturalists  abroad  and  at  home  as  a  most 
timely  and  useful  assistant.  Were  foreign  naturalists  to  do  the 
same  with  the  voyages  and  travels  which  appear  in  their  respective 
countries  great  service  would  be  render^ ;  for  notwithstanding 
the  able  reviews  of  Miiller,  Erichson,  Loven,  Schaum,  and  M. 
Ouerin-M^neville,  such  lists  systematically  arranged  would  prove 
singularly  useful,  and  would  often  prevent  collision  and  a  worse 
tham  useless  synonymia,  many  of  these  books  not  being  obtained 
by  these  reviewers.  Out  of  five  books  on  Austraha  pubUshed  by 
liir.  Boone,  and  one  on  New  Zealand  by  Mr.  Murray,  the  descrip- 
tions of  new  species  and  genera  are  numerous,  and  must  be  re- 
ferred to  by  the  zoologist ;  besides,  in  many  cases  there  are  very 
Ann.  ^  Maff.  N.  Hist.   Fo/.xx.  29 
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accurate  figures.  In  the  lately  published  Narrative  of  Dr.  Leicli- 
hardt's  Journey, — so  interesting  in  a  geographical  point  of  view, 
as  to  have  earned  for  its  enterprising  author  the  medals  of  the 
Geographical  Societies  of  London  and  Paris, — there  are  various 
curious  natural-history  notices ;  amongst  these  we  may  mentios 
the  occurrence  of  "  a  Grasshopper"  found  by  Dr.  LeichWdt  and 
hispartyon the  17th Novembernearthe  South  Alligator:  heaaya, 
"  Whilst  on  this  expedition  we  observed  a  great  number  of  grass- 
hoppers, of  a  bright  brick  colour  dotted  with  blue :  the  posterior 
part  of  the  corselet  and  the  wings  were  blue ;  it  was  two  inches 
long,  and  its  antennie  three-quarters  of  an  inch."  (P.  481  of  a 
Journal  of  an  Overland  Expedition  from  Moreton  Bay  to  PcHt 
Essington,  a  distance  of  upwards  of  3000  miles ;  1844-45  :  by 
Dr.  Ludwig  Leichhardt.) 

By  the  great  kindness  of  Mr.  Boone  of  Bond  Street,  I  am 
enabled  to  add  a  wood  engraving  of  this  interesting  grasshopper, 
that  gentleman  having  given  me  the  loan  of  the  wood  block 
which  accompanies  Dr.  Leichhardt'a  notice. 

The  grasshopper  was  described  in  1845  in  Eyre's  *  Journals  of 
Expeditions  of  Discovery  into  Central  Australia,'  and  a  very  ex- 
cellent lithographic  figure  by  Mr.  William  Wing  accompanied  it. 
I  subjoin  the  description  : — 

Petasida,  White,  /.  c.  i.  432. 
PetaMda  qthippigera,  White,  /.  c.  t.  4.  f.  1. 
"  Grasshoppei,"  Leichhardt's  Narrative,  p.  481 :  with  woodcut. 


Pelatida  ephifpigera. 

Thorax  much  dilated  behind,  depre$eed  and  rmmded  at  the  emd ; 
Ike  tide  de^ly  simiated  behind;  head  pointed ;  anteniue  lon^  of  a 
yellowiBh  orange  colour  with  a  few  greenish  rings ;  cheek  below 
the  eye  with  a  greenish  line;  head  above  with  a  longitudinal 
greenish  line.  Thorax  with  a  slight  keel  down  the  middle, 
wrinkled  behind,  of  a  dusky  bluish  green,  a  large  patch  of  an 
orange  colour  on  each  side  in  front,  and  a  small  spot  of  the  same 
colour  on  each  edge  of  the  produced  part  at  the  base.  Elytn 
orange  with  numerous  black  spots,  and  black  at  the  tip ;  lower 
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wings  pale  orange  at  the  base^  clouded  with  black  at  the  tip ; 
abdomen  orange,  slightly  ringed  with  green ;  legs  orange,  with 
three  greenish  spots  on  the  outside  of  the  femora  of  the  hind  legs. 
Length  1  inch  9  lines. 

A  specimen  found  by  Dr.  Leichhardt  was  presented  to  the 
British  Museum  by  Sir  Charles  Lemon,  Bart. ;  the  other  was 
found  on  the  expedition  of  the  Beagle,  and  is  also  in  the  British 
Museum. 


XLIII. — On  the  Indian  Archipelago,^ 

The  first  and  must  general  consideration.  In  a  physical  review  of 
the  Archipelago,  is  its  relation  to  the  continent  of  Asia.  In  the 
platform,  on  which  the  largest  and  most  important  lands  are  distri- 
buted, we  see  a  great  root  which  the  stupendous  mass  of  Asia  has 
sent  forth  from  its  south-eastern  side,  and  which,  spreading  far  to 
the  south  beneath  the  waters  of  the  Indian  and  Pacific  Oceans,  and 
there  expanding  and  shooting  up  by  its  plutonic  and  volcanic  energy, 
has  covered  them,  and  marked  its  tract  with  inniunerable  islands. 
That  there  is  a  real  and  not  merely  a  fanciful  connexion  between 
the  Archipelago  and  Asia  is  demonstrable,  although,  when  we  en- 
deavour to  trace  its  history,  we  are  soon  lost  in  the  region  of  specu- 
lation. So  obvious  is  this  connexion  that  it  has  been  a  constant 
source  of  excitement  to  the  imagination,  which,  in  the  traditions  of 
the  natives  and  in  the  hypotheses  of  Europeans,  has  sought  its  origin 
in  an  earlier  geographicsd  unity.  Certainly,  if,  in  the  progress  of  the 
elevatory  and  depressing  movements  which  the  region  is  probably 
imdergoing  even  now,  the  land  were  raised  but  a  little,  we  should 
see  shallow  seas  dried  up,  the  mountain  ranges  of  Sumatra,  Borneo, 
and  Java  become  continental  like  those  of  the  Peninsula,  and  great 
rivers  flowing  not  only  in  the  Straits  of  Malacca,  whose  current  early 
navigators  mistook  for  that  of  an  inland  stream,  but  tlirough  the 
wide  valley  of  the  China  Sea,  and  by  the  deep  and  narrow  Strait  of 
Sunda  into  the  Indian  Ocean.  Thus  the  unity  would  become  geo- 
graphical, which  is  now  only  geological.  That  the  great  platform 
from  which  only  mountains  and  hills  rose  above  the  sea  level,  till 
the  materials  drawn  from  them  by  the  rains  were  rolled  out  into 
the  present  alluvial  plains,  is  really  an  extension  of  the  Asiatic  mass, 
appears  evident  from  the  facts,  amongst  many  others  which  require 
a  separate  geological  paper  for  their  discussion,  and  would  be  less 
readily  appreciated  by  the  general  reader,— that  its  direction,  as  a 
whole,  is  ^at  which  a  continuation  of  south-eastern  Asia,  under  the 
same  plutonic  action  which  produced  it,  would  possess ; — the  moun- 
tain ranges  which  form  the  latter  sink  into  it  irregularly  in  the  lines 
of  their  longitudinal  axes  ; — in  one  zone,  that  of  the  Peninsula,  the 
connexion  is  an  actual  geographical  one  ; — the  Peninsula  is  obviously 
continued  in  the  dense  clusters  of  islands  and  rocks,  stretching  on  the 

*  From  the  Journal  of  the  Indian  Archipelago  and  Eastern  Asia,  for 
July  1847. 

29* 
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parallel  of  its  elevation  and  of  the  strike  of  its  sedimentary  rocks, 
firom  Singapore  to  Banka,  and  almost  touches  Sumatra,  the  moun- 
tain ranges  of  which  are,  notwithstanding,  parallel  to  it ; — ^Borneo 
and  Celebes  appear  to  represent  the  broader  or  eastern  branch  of  the 
Indo-Chinese  Peninsula,  from  which  they  are  separated  by  the  area 
of  the  China  Sea,  supposed  to  be  sinking ; — ^and,  finally,  nearly  the 
whole  Archipelago  is  surrounded  by  a  great  Tolcanic  curve  rooted  in 
Asia  itself,  and  the  continuity  of  which  demonstrates  that  the  plat- 
form and  the  continental  projection  with  which  it  is  geographically 
connected  are  really  united,  at  this  day»  into  one  geological  region 
by  a  still  vigorous  power  of  plutonic  expansivenesa,  no  longer,  to 
appearance,  forming  hypogene  elevations,  but  expending  itself  chiefly 
in  the  numerous  volcanic  vents  along  tiie  borders  where  it  sinks  into 
the  depths  of  the  ocean. 

Whether  the  present  platform  ever  rose  above  the  level  of  the  sea 
and  surrounded  the  now  insular  eminences  with  vast  undulating 
plains  of  vegetation,  instead  of  a  level  expanse  of  water,  we  shall  not 
here  seek  to  decide,  although  we  think  that  Raffles  and  others  who 
have  followed  in  his  steps  too  hastily  connected  the  supposed  subsi- 
dence with  the  existing  geological  configuration  of  the  region,  and 
neglected  the  all- important  evidence  of  the  comparative  distributioa 
of  the  living  flora  and  faima,  which  seems  to  prove  that  the  ancient 
southern  continent,  if  such  there  was,  had  subsided  before  they  came 
into  existence.  No  conclusive  reasons  have  yet  been  adduced  why 
we  should  consider  the  islands  of  the  Archipelago  as  the  summits  of 
a  partially  submerged,  instead  of  a  partially  emerged,  continent. 
But  whether  it  was  the  sinking  of  the  continent  that  deluged  all  the 
southern  lowlands  of  Asia,  leaving  only  the  mountain  summits  visible, 
or  its  elevation  that  was  arrested  by  the  exhaustion  of  the  plutonic 
energy,  or  the  conversion  of  its  upheaving  into  an  ejecting  action,  on 
the  opening  of  fractures  along  the  outskirts  of  the  region,  before  the 
feebler  action  there  had  brought  the  sea  bed  into  contact  with  the 
atmosphere,  the  result  has  been  to  form  an  expanse  of  shallow  seas 
and  islands  elsewhere  unequalled  in  the  world,  but  perhaps  not 
greater  in  proportion  to  the  wide  continental  shores,  and  the  vast 
bulk  of  dry  land  in  front  of  which  it  is  spread  out,  than  other  archi- 
pelagos are  to  the  particular  countries,  or  continental  sections,  with 
which  they  are  connected. 

l*he  forms  and  positions  of  these  islands  bear  an  older  date  than 
that  of  any  limited  subsidence  or  elevation  of  the  region  after  its 
formation.  They  were  determined  by  the  same  forces  which  origi- 
nally caused  the  platform  itself  to  swell  up  above  the  deep  floor  of 
the  southern  ocean  :  and  it  was  one  prolonged  act  of  the  subterranean 
power  to  raise  the  Himalayas  into  the  a&rial  level  of  perpetual  snow, 
to  spread  out  the  submarine  bed  on  which  the  rivers  were  afterwards 
to  pile  the  hot  plains  of  Bengal,  and  to  mould  the  surface  of  the 
southern  region,  so  that  when  it  rose  above,  or  sunk  into  the  sea 
to  certain  levels,  the  mutual  influences  of  air  and  sea  and  land  should 
be  so  balanced,  that  while  the  last  drew  from  the  first  a  perennial 
ripeness  and  beauty  of  summer,  it  owed  to  the  second  a  perennial 
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freshness  and  fecundity  of  spring.  Hence  it  is,  that  in  the  Archi- 
pelago, while  the  bank  of  black  mud  daily  overflowed  by  the  tides  is 
hidden  beneath  a  dense  forest*  and  the  polypifer  has  scarcely  reared 
its  tower  to  the  sea's  surface  before  it  is  converted  into  a  green  islet, 
the  granitic  rocks  of  the  highest  plutonic  summits,  and  the  smoke 
of  the  volcanic  peaks,  rise  from  amidst  equally  luxuriant,  and  more 
varied,  vegetation.  Certainly,  the  most  powerfully  impressive  of  all 
the  characteristics  of  the  Archipelago  is  its  botanical  exuberance, 
which  has  exercised  the  greatest  influence  on  the  history  and  habits 
of  its  human  inhabitants,  and  which,  as  the  most  obvious,  5rst  excites 
the  admiration  of  the  voyager,  and  from  its  never  growing  stale,  be- 
cause ever  renewing  itself  in  fresh  and  changeful  beauty,  retains  its 
hold  upon  our  feelings  to  the  last 

When  we  enter  the  seas  of  the  Archipelago  we  are  in  a  new 
world.  Land  and  ocean  are  strangely  intermingled.  Great  islands 
are  disjoined  by  narrow  straits,  which,  in  the  case  of  those  of  Sunda, 
lead  at  once  into  the  smooth  waters  and  green  level  shores  of  the 
interior  from  the  rugged  and  turbulent  outer  coast,  which  would 
otherwise  have  opposed  to  us  an  unbroken  wall  more  than  two 
thousand  miles  in  length.  We  pass  from  one  mediterranean  sea 
to  another,  now  through  groups  of  islets  so  small  that  we  encounter 
many  in  an  hour,  and  presently  along  the  coasts  of  those  so  large 
that  we  might  be  months  in  circumnavigating  them.  Even  in  cross- 
ing the  widest  of  the  Eastern  seas,  when  the  last  green  speck  has 
sunk  beneath  the  horizon,  the  mariner  knows  that  a  circle  drawn 
with  a  radius  of  two  days'  sail  would  touch  more  land  than  water, 
and  even  that,  if  the  eye  were  raised  to  a  suflicient  height,  while  the 
islands  he  had  left  would  reappear  on  the  one  side,  new  shores  would 
be  seen  on  almost  every  other.  But  it  is  the  wonderful  freshness 
and  greenness  in  which,  go  where  he  will,  each  new  island  is  enve- 
loped, that  impresses  itself  on  his  senses  as  the  great  distinctive 
character  of  the  region.  The  equinoctial  warmth  of  the  air,  tem- 
pered and  moistened  by  a  constant  evaporation,  and  purified  by  peri- 
odical winds,  seems  to  be  imbued  with  penetrating  life-giving  virtue, 
under  the  influence  of  which  even  the  most  barren  rock  becomes  fer- 
tile. Hence  those  groups  of  small  islands  which  sometimes  environ 
the  larger  ones  like  clusters  of  satellites,  or  mark  where  their  ranges 
pursue  their  course  beneath  the  sea,  often  appear,  in  particular  states 
of  the  atmosphere,  when  a  zone  of  white  quivering  light  surrounds 
them  and  obliterates  their  coasts,  to  be  dark  umbrageous  gardens 
floating  on  a  wide  lake,  whose  gleaming  surface  would  be  too  dazzling 
were  it  not  traversed  by  the  shadows  of  the  clouds,  and  covered  by 
the  breeze  with  an  incessant  play  of  light  and  shade.  Far  different 
from  the  placid  beauty  of  such  scenes  is  the  effect  of  the  mountain 
domes  and  peaks  which  elsewhere  rise  against  the  sky.  In  these 
the  voyager  sees  the  grandeur  of  European  mountains  repeated,  but 
with  all  that  is  austere  or  savage  transformed  into  softness  and  beauty. 
The  snow  and  glaciers  are  replaced  by  a  mighty  forest,  which  fills 
every  ravine  wi£  dark  shade,  and  arrays  every  peak  and  ridge  in 
glancing  light.     Even  the  peculiar  beauties  which  the  summits  of 
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the  Alps  borrow  from  the  atmosphere  are  sometimes  displayed.  The 
Swiss,  gazing  on  the  lofty  and  majestic  form  of  a  volcanic  mountain, 
is  astonished  to  behold,  at  the  rising  of  the  sun,  the  peaks  inflamed 
with  the  same  rose -red  glow  which  the  snowy  summits  of  Mont 
Rosa  and  Mont  Blanc  reflect  at  its  setting,  and  the  smoke  wreaths, 
as  they  ascend  from  the  crater  into  mid-ur,  shining  in  golden  hues 
like  the  clouds  of  heaven'*'. 

But  serene  in  their  beauty  and  magnificence  as  these  mountains 
generally  appear,  they  hide  in  their  bosoms  elements  of  the  highest 
terrestrial  sublimity  and  awe,  compared  with  whose  appalling  energy, 
not  only  the  bursten  lakes  and  the  rushing  avalanches  of  the  Alps, 
but  the  most  devastating  explosions  of  Vesuvius  or  Etna,  cease  to 
terrify  the  imagination.  When  we  look  upon  the  ordinary  aspects 
of  these  mountains,  it  is  almost  impossible  to  believe  the  geological 
story  of  their  origin,  and  if  our  senses  yield  to  science,  they  tacitly 
revenge  themselves  by  placing  in  the  remotest  past  the  sera  of  soch 
convulsions  as  it  relates.  But  the  nether  powers  though  imprisoned 
are  not  subdued.  The  same  telluric  energy  which  piled  the  moun- 
tain from  the  ocean  to  the  clouds,  even  whUe  we  gaze  in  silent  wor- 
ship on  its  glorious  form,  is  silently  gathering  in  its  dark  womb, 
and  time  speeds  on  to  the  day,  whose  coming  science  can  neither 
foretell  nor  prevent,  when  the  mountain  is  rent ;  the  solid  foundations 
of  the  whole  region  are  shaken ;  the  earth  is  opened  to  vomit  forth 
destroying  fires  upon  the  living  beings  who  dwell  upon  its  surfrice,  or 
closed  to  engulf  them ;  the  forests  are  deluged  by  lava,  or  withered 
by  sulphureous  vapours  ;  the  sun  sets  at  noonday  behind  the  black 
smoke  which  thickens  over  the  sky,  and  spreads  far  and  wide,  rain- 
ing ashes  throughout  a  circuit  hundreds  of  miles  in  diameter ;  till  it 
seems  to  the  superstitious  native  that  the  fiery  abodes  of  the  volcanic 
dewas  are  disemboweling  themselves,  possessing  the  earth,  and 
blotting  out  the  heavens,  llie  living  remnants  of  the  generation 
whose  doom  it  was  to  inhabit  Sumbawa  in  1815  could  tell  us  that 
this  picture  is  but  a  faint  transcript  of  the  reality,  and  that  our  ima- 
gination can  never  conceive  the  dreadful  spectacle  which  still  appals 
their  memories.  Fortunately  these  awfril  explosions  of  the  earth, 
which  to  man  convert  nature  into  the  supernatural,  occur  at  rare 
intervals ;  and  though  scarcely  a  year  elapse  without  some  volcano 
bursting  into  action,  the  greater  portion  of  the  Archipelago  being 
more  than  once  shaken,  and  even  the  ancient  granitic  floor  of  the 
Peninsula  trembling  beneath  us,  this  terrestrial  instability  has  ordi- 
narily no  worse  eflect  than  to  dispel  the  illusion  that  we  tread  upon  a 
solid  globe,  to  convert  the  physical  romance  of  geological  history 
into  the  familiar  associations  of  our  own  lives,  and  to  unite  the  events 
of  the  passing  hour  with  those  which  first  fitted  the  world  for  the 
habitation  of  man. 

We  have  spoken  of  the  impression  which  the  exterior  beauty  of 
the  Archipelago  makes  upon  the  vo3rager,  and  the  fearful  change 
which  sometimes  comes  over  it,  when  the  sea  around  him  is  hidden 

*  M.  Zollinger  in  describing  Mount  Semfrd  in  Java  notices  this  singular 
resemblance  to  the  mountains  of  his  native  countr}'. 
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beneath  floating  aahes  mingled  with  the  charred  wrecks  of  the  noble 
forests  which  had  clothed  the  mountain  sides ;  but,  hurried  though 
we  are  from  one  part  of  our  slight  sketch  to  another,  we  cannot  leave 
the  vegetation  of  this  great  region  without  looking  upon  it  more 
closely.  To  recall  the  full  charms,  however,  of  the  forests  of  the  Archi- 
pelago,— ^which  is  to  speak  of  the  Archipelago  itself,  for  the  greater 
portion  of  it  is  at  this  moment,  as  the  whole  of  it  once  was,  clothed 
to  the  water's  edge  with  trees, — ^we  must  animate  their  solitudes  with 
the  tribes  which  dwell  there  in  freedom,  ranging  through  their  bound- 
less shade  as  unconscious  of  the  presence  of  man,  and  as  unwitting 
of  his  dominion,  as  they  were  thousands  of  years  ago,  when  he  did  not 
dream  that  the  world  held  such  lands  and  such  creatures. 

When  we  pass  from  the  open  sea  of  the  Archipelago  into  the  deep 
shade  of  its  mountain  forests,  we  have  realized  all  that,  in  Europe, 
our  fEmcies  ever  pictured  of  the  wildness  and  beauty  of  primaeval 
nature.  Trees  of  gigantic  forms  and  exuberant  foliage  rise  on  every 
side ;  each  species  shooting  up  its  trunk  to  its  utmost  measure  of 
development,  and  striving,  as  it  seems,  to  escape  from  the  dense 
crowd.  Others,  as  if  no  room  were  left  for  them  to  grow  in  the 
ordinary  way,  emulate  the  shapes  and  motions  of  serpents,  enwrap 
their  less  pliant  neighbours  in  their  folds,  twine  their  branches  into 
one  connected  canopy,  or  hang  down,  here  loose  and  swaying  in  the 
air,  or  in  festoons  from  tree  to  tree,  and  there  stiff  and  rooted  like 
the  yards  which  support  the  mast  of  a  ship.  No  sooner  has  decay 
dimuushed  the  green  array  of  a  branch,  than  its  place  is  supplied 
by  epiphytes,  chiefly  fragrant  Orchidacese,  of  singular  and  beautiful 
forms.  While  the  eye  in  vain  seeks  to  familiarize  itself  with  the 
exuberance  and  diversity  of  the  forest  vegetation,  the  ear  drinks  in 
the  sounds  of  life  which  break  the  silence  and  deepen  the  solitude. 
Of  these,  while  the  interrupted  notes  of  birds,  loud  or  low,  rapid 
or  long-drawn,  cheerful  or  plaintive,  and  ranging  over  a  greater  or 
less  musical  compass,  are  the  most  pleasing,  the  most  constant  are 
those  of  insects,  which  sometimes  rise  into  a  shrill  and  deafening 
clangor;  and  the  most  impressive,  and  those  which  bring  out  all 
the  wildness  and  loneliness  of  the  scene,  are  the  prolonged  com- 
plaining cries  of  the  tinkas,  which  rise,  loud  and  more  loud,  till  the 
twilight  air  Ib  filled  with  the  clear,  powerful  and  melancholy  sounds. 
As  we  penetrate  deeper  into  the  forest,  its  animals,  few  at  any  one 
place,  are  soon  seen  to  be,  in  reahty,  numerous  and  varied.  Green 
and  harmless  snakes  hang  like  tender  branches.  Others  of  deeper 
and  mingled  colours,  but  less  innocuous,  lie  coiled  up,  or,  disturbed 
by  the  human  intruder,  assume  an  angry  and  dangerous  look,  but 
glide  out  of  sight.  Insects  in  their  shapes  and  hues  imitate  leaves, 
twigs  and  flowers.  Monkeys,  of  all  sizes  and  colours,  spring  from 
branch  to  branch,  or,  in  long  trains,  rapidly  steal  up  the  trunks. 
Deer,  and  amongst  them  the  graceful  palandoh,  no  bigger  than  a 
hare  and  celebrated  in  Malayan  poetry,  on  our  approach  fly  startied 
i^om  the  pools  which  they  and  thfe  wild  hog  most  frequent.  Lively 
squirrels,  of  different  species,  are  everywhere  met  with.  Amongst  a 
great  variety  of  other  remarkable  animals  which  range  the  forest,  we 
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wikj,  according  to  our  locality,  encounter  herds  of  elephants,  the 
rhinoceros,  tigers  of  seyeral  sorts,  the  tapir,  the  bdbihisa,  the  orang* 
dtan,  the  sloth  ;  and,  of  the  winged  tribes,  the  gorgeously  beautiftil 
birds  of  paradise,  the  loris,  the  peacock,  and  the  argus  pheasant.  The 
mangrove  rivers  and  creeks  are  haunted  by  huge  alligators.  An 
endless  variety  of  fragile  and  richly  coloured  shells  not  oidy  lie  empty 
on  the  sandy  beaches,  but  are  tenanted  by  pagurian  crabs,  which, 
in  clusters,  batten  on  every  morsel  of  fat  seawe^  that  has  been  left 
by  the  retiring  waves.  The  coasts  are  fringed  with  living  rocks  of 
beautiful  colours,  and  shaped  like  stars,  flowers,  bushes  and  other 
symmetrical  forms.  Of  multitudes  of  peculiar  fishes  which  inhabit 
the  seas,  the  dugong,  or  Malayan  mermaid,  most  attracts  our 
wonder. 

Before  we  leave  this  part  of  our  subject,  we  would  assure  any 
European  reader  who  may  suq[)ect  that  we  have  in  aught  written  too 
warmly  of  the  physical  beauty  of  the  Archipelago,  that  the  same 
Nature  which,  in  Uie  West,  only  reveals  her  highest  and  most  prodi- 
gal terrestrial  beauty  to  the  imagination  of  the  poet,  has  here  un- 
girdled  herself,  and  given  her  wild  and  glowing  charms,  in  all  their 
fullness,  to  the  eye  of  day.  The  ideal  has  here  passed  into  the  reaL 
The  few  botanists  who  have  visited  this  region  dedare,  that  from 
the  multitude  of  its  noble  trees,  odorous  and  beautiful  flowers,  and 
wonderful  vegetable  forms  of  all  sorts,  it  is  inconceivable  in  its  mag- 
nificence, luxuriance  and  variety.  The  zoologists,  in  their  turn, 
bear  testimony  to  the  rare,  curious,  varied  and  important  animals 
which  inhabit  it,  and  the  number  and  character  of  those  already 
known  is  such  as  to  justify  one  of  the  most  distinguished  of  the  day 
in  expressing  his  belief,  that  "  no  region  on  the  fioce  of  the  earth 
would  furnish  more  novel,  splendid,  or  extraordinary  forms  than  the 
unexplored  islands  in  the  eastern  range  of  the  Indian  Archipelago." 

Hitherto  we  have  funtly  traced  the  permanent  influence  of  the 
physical  configuration  of  the  Archipelago  in  tempering  the  intertro- 
pioed  heat,  regulating  the  monsoons,  determining  the  distribution  of 
plants  and  animals,  and  giving  to  the  whole  region  its  peculiar  cha- 
racter of  softness  and  exuberant  beauty.  But  when  its  rock  foun- 
dations were  laid,  the  shadow  of  its  future  human,  as  well  as  natural* 
history  spread  over  them.  Its  primal  physical  architecture,  in  di- 
minishing the  extent  of  dry  land,  has  increased  the  variety  in  the 
races  who  inhabit  it ;  while  the  mineralogical  constitution  of  the  in- 
sulated elevations,  the  manner  in  which  they  are  dispersed  throughout 
its  seas,  and  all  the  meteoric  and  botanical  consequences,  have  af- 
fected them  in  innumerable  modes.  Again,  as  we  saw  that  the  plat- 
form of  the  Archipelago  is  but  an  extension  of  the  great  central  maaa 
of  Asia,  and  that  the  direction  of  the  subterranean  forces  had  deter- 
mined the  ranges  of  the  land,  so  we  find  that  its  population  is  but 
an  extension  of  the  Asiatic  funilies,  and  that  the  direction  of  migra- 
tion was  marked  out  by  the  same  forces.  But,  separated  by  the  sea 
from  the  great  plains  and  valleys  of  the  continent,  having  the  grand 
routes  of  communication  covered  by  mountains  and  dense  and  diffi- 
cultly penetrable  forests^  the  Archipelago  could  not  be  peopled  by 
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hordes,  but  must  have  owed  its  aborigines  to  the  occasional  wan- 
dering of  small  parties  or  single  families.  The  migrations  from  one 
island  to  another  were  probably  equally  limited  and  accidental ;  and 
the  small  and  scattered  communities  in  such  as  were  inhabited,  must 
for  a  long  period  have  remuned  secluded  from  all  others,  save  when 
a  repetition  of  similar  accidents  added  a  few  more  units  to  the  hu- 
man denizens  of  the  forests. 

We  cannot  here  attempt  to  retrace  in  the  most  concise  manner 
the  deeply  interesting  history  of  the  tribes  of  the  Archipelago,  so 
exciting  from  the  variety  of  its  elements,  and  its  frequent,  though 
not  impenetrable,  mystcnry.  We  can  but  distinguish  the  two  great 
«ras  into  which  it  divides  itself: — that,  at  the  commencement  of  which 
some  of  the  inhabitants  of  the  table-land  of  Asia,  having  slowly 
traversed  the  south-eastern  valleys  and  ranges,^  a  work  perhaps  of 
centuries,  appear  on  the  confines  of  the  Arc£pelago,  no  longer  no- 
mades  of  the  plains  but  of  the  jungles,  with  all  the  changes  in  ideas, 
habits  and  language  which  such  transformation  implies,  and  pre- 
I)ared  by  their  habits  to  give  rise,  under  the  influences  of  their  new 
position,  to  the  nomades  of  the  sea ; — ^and  the  second  sera,  that,  at  the 
commencement  of  which  the  forest  and  pelagic  nomades,  scattered 
over  the  interior  and  along  the  shores  of  the  islands  of  the  Archipe- 
lago, in  numerous  petty  tribes,  each  with  som6  peculiarities  in  its 
habits  and  language,  but  all  bearing  a  family  resemblance,  were  dis- 
covered in  their  solitudes  by  the  earliest  navigators  from  the  civilized 
nations  of  the  continent. 

The  ensuing,  or  what,  although  extending  over  a  period  of  about 
two  thousand  years,  we  may  term  the  modem  history  of  the  Archi- 
pelago, first  exhibits  the  Klings  from  southern  India, — ^who  werc  a 
civilized  maritime  people  probably  three  thousand  years  ago, — fre- 
quenting the  islands  for  their  peculiar  productions,  awakening  a  taste 
for  their  manufactures  in  the  inhabitants,  settHng  amongst  them, 
introducing  their  arts  and  rcligion,  partially  communicating  these 
and  a  little  of  their  manners  and  habits  to  their  disciples,  but  neither 
by  much  intermarriage  altering  their  general  physical  character,  nor 
by  moral  influence  obliterating  their  ancient  superstitions,  their  com- 
parative simplicity  and  robustness  of  character,  and  their  freedom 
from  the  effeminate  vanity  which  probably  then,  as  in  later  times, 
distinguished  their  teachers.  At  a  comparatively  rccent  period, 
Islamism  supplanted  Hinduism  in  most  of  the  communities  which  had 
grown  up  under  the  influence  of  the  latter,  but  it  had  still  less  modi- 
fying operation ;  and  amongst  the  great  bulk  of  the  people,  the  con- 
version from  a  semi- Hindu  condition  to  that  of  Mahomedanism  was 
merely  formal.  Their  intellects,  essentially  simple  and  impatient  of 
discipline  and  abstract  contemplation,  could  as  little  appreciate  the 
scholastic  refinements  of  the  one  religion,  as  the  complex  and  elabo- 
rate mythological  machinery  and  psychological  subtleties  of  the  other. 
While  the  Malay  of  the  nineteenth  century  exhibits  in  his  manner, 
and  in  many  of  his  formal  usages  and  habits,  the  influence  which  In- 
dians and  Arabs  have  exerted  on  his  race,  he  remains,  physically  and 
morally,  in  all  the  broader  and  deeper  traits  of  nature,  what  he  was 
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when  he  firet  entered  the  Archipelago ;  and  eren  on  his  mannera, 
usages  and  habits,  influenced  as  they  have  been,  his  distinctive  ori- 
ginal character  is  still  very  obviously  impressed. 

We  cannot  do  more  than  allude  to  the  growth  of  population  and 
civilization  in  those  localities  which,  finom  their  extent  of  fertile  soil 
or  favourable  commercial  position,  rose  into  eminence,  and  became 
the  seats  of  powerful  nations.  But  it  must  be  borne  in  mind,  that, 
although  these  localities  were  varied  and  wide-spread,  they  occupied 
but  a  small  portion  of  the  entire  surface  of  the  Archipelago,  and  that 
the  remainder  continued  to  be  thinly  inhabited  by  uncivSized  tzibes, 
communities,  or  wandering  families. 

Prevented,  until  a  very  recent  date,  by  stubborn  prejudices  and 
an  overweening  sense  of  superiority  from  understanding  and  influ- 
encing the  people  of  the  Archipelago,  the  European  dominations 
have  not  directly  afiected  them  at  aU ;  and  the  indirect  operation  of 
the  new  power,  and  mercantile  and  political  policies  which  they 
introduced,  has  been  productive  of  much  evil  and  very  little  good. 
While,  on  the  one  hand,  the  native  industry  and  trade  have  been 
stimulated  by  increased  demand  and  by  the  freedom  enjoyed  in  the 
English  ports,  they  have,  on  the  other  hand,  been  subjected  by  the 
Portuguese,  English  and  Dutch  to  a  series  of  despotic  restraints,  ex- 
tending over  a  period  of  three  hundred  years ;  and,  within  the  range 
of  the  last  nation's  influence,  continued,  however  modified,  to  this 
hour :  which  far  more  than  counterbalance  all  the  advantages  that 
can  be  placed  in  the  opposite  scale. 

The  effect  of  the  successive  immigrations,  revolutions  and  admix- 
tures which  we  have  indicated  or  alluded  to,  has  been,  that  there  are 
now  in  the  Archipelago  an  extraordinary  number  of  races,  differing 
in  colour,  habits,  civilization  and  language,  and  living  under  forms  of 
government  and  laws,  or  customs,  exhibiting  the  greatest  variety. 
The  same  cause  which  isolated  the  aborigines  into  numerous  distinct 
tribes  and  kept  them  separate, — the  exuberant  vegetation  of  the 
islands, — ^has  resisted  the  influence,  so  fEU'  as  it  was  originally  amal- 
gamating, of  every  successive  foreign  civilization  that  has  dominated; 
and  the  aboriginal  nomades  of  the  jungle  and  the  sea,  in  tiieir  un- 
changed habits  and  mode  of  life,  reveal  to  their  European  contem- 
porary the  condition  of  their  race  at  a  time  when  his  own  fore- 
fathers were  as  rude  and  far  more  savage.  The  more  civilized  races, 
after  attaining  a  certain  measure  of  advancement,  have  been  sepa- 
rated by  their  acquired  habits  from  the  unaltered  races,  and  have  too 
often  turned  their  superiority  into  the  means  of  oppressing,  and 
thereby  more  completely  imprisoning  in  the  barbarism  of  the  jungles, 
such  of  them  as  lived  in  their  proximity.  80  great  is  the  diversity 
of  tribes,  that  if  a  dry  catalogue  of  names  suited  the  purpose  of  this 
sketch,  we  could  not  afford  space  to  enumerate  them.  But,  viewing 
human  life  in  the  Archipelago  as  a  general  contemplation,  we  may 
recall  a  few  of  the  broader  peculiarities  which  would  be  most  likely 
to  dwell  on  the  memory  after  leaving  the  region. 

In  the  hearts  of  the  forests  we  meet  man  scantily  covered  with  the 
bark  of  a  tree,  and  living  on  wild  fruits,  which  he  seeks  with  the 
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agility  of  the  monkey,  and  wild  animals,  which  he  tracks  with  the 
keen  eye  and  scent  of  a  beast  of  prey,  and  slays  with  a  poisoned 
arrow  projected  from  a  hollow  bambd  by  his  breath.  In  lonely 
creeks  and  straits  we  see  him  in  a  small  boat,  which  is  his  cradle, 
his  house,  and  his  bed  of  death ;  which  gives  him  all  the  shelter  he 
ever  needs,  and  enables  him  to  seize  the  food  which  always  surrounds 
him.  On  plains,  and  on  the  banks  of  rivers,  we  see  the  civilized 
planter  converting  the  moist  flats  into  rice-fields,  overshadowing  his 
neat  cottage  of  bambtj,  nibong  and  palm  leaves  with  the  graceful 
and  bounteous  cocoa-nut,  and  surrounding  it  with  fruits,  the  variety 
and  flavour  of  which  European  luxury  might  envy,  and  often  with 
fragrant  flowering  trees  and  shrubs  which  the  greenhouses  of  the 
West  do  not  possess.  Where  the  land  is  not  adapted  for  wet  rice» 
he  pursues  a  system  of  husbandry  which  the  fiarmer  of  Europe  would 
view  with  astonishment.  Too  indolent  to  collect  fertilizing  appli^ 
ances,  and  weU-aware  that  the  soil  will  not  yield  two  successive  crops 
of  rice,  he  takes  but  one,  after  having  felled  and  burnt  the  forest ;  and 
he  then  leaves  nature,  during  a  ten  years'  fallow,  to  accumulate  manure 
for  his  second  crop  in  the  vegetable  matter  elaborated  by  the  new 
forest  that  springs  up.  Relieved  from  the  care  of  his  crop,  he  searches 
the  forests  for  ratans,  canes,  timber,  fragrant  woods,  oils,  wax,  gums, 
caoutchouc,  gutta-percha,  dyes,'  camphor,  wild  nutmegs,  the  tusks 
of  the  elephant,  the  horn  and  hide  of  the  rhinoceros,  the  skin  of  the 
tiger,  parrots,  birds  of  paradise,  argus  pheasants,  and  materials  for 
mats,  roofs,  baskets  and  receptacles  of  various  kinds.  If  he  lives 
near  the  coast,  he  collects  fish,  fish  maws,  fish  roes,  slugs  (trepang), 
seaweed  (agaragar),  tortoiseshell,  rare  corals  and  mother-of-pearl. 
To  the  eastward,  great  fishing  voyages  are  annually  made  to  the 
shores  of  Australia  for  trepang.  In  many  parts,  pepper,  cofiee,  or 
betel-nut,  to  a  large,  and  tobacco,  ginger,  and  other  articles,  to  a  con- 
siderable extent,  are  cultivated.  Where  the  Hinmdo  eaculenta  is 
found,  the  rocks  are  climbed  and  the  caves  explored  for  its  costly  edi- 
ble nest.  In  difierent  parts  of  the  Archipelago  the  soil  is  dug  for 
tin,  antimony,  iron,  gold,  or  diamonds.  The  more  civilized  nations 
make  cloths  and  weapons,  not  only  for  their  own  use  but  for  expor- 
tation. The  traders,  including  the  Rajahs,  purchase  the  commo- 
dities which  we  have  mentioned,  dispose  of  them  to  the  European, 
Chinese,  Arab,  or  Kling  navigator  who  visits  their  shores,  or  send 
them  in  their  own  vessels  to  the  markets  of  Singapore,  Batavia,  Sa- 
marang,  Manilla,  and  Macassar.  In  these  are  gathered  all  the  pro- 
ducts of  the  Archipelago,  whether  such  as  the  native  inhabitants 
procure  by  their  unassisted  industry,  or  such  as  demand  the  skill 
and  capital  of  the  European  or  Chinese  for  their  cultivation  or  manu- 
feucture;  and  amongst  the  latter,  nutmegs,  cloves,  sugar,  indigo, 
sago,  gambier,  tea,  and  the  partially  cultivated  cinnamon  and  cot- 
ton. To  these  busy  marts,  the  vessels  of  the  first  maritime  people 
of  the  Archipelago,  the  Bugis,  and  those  of  many  Malayan  commu- 
nities, bring  the  produce  of  their  own  countries,  and  that  which  they 
have  collected  from  neighbouring  lands,  or  from  the  wild  tribes,  to 
furnish  cargoes  for  the  sUps  of  Europe,  America,  Arabia,  India,  Siam, 
China,  and  Australia.   To  the  bazaar  of  the  Eastern  Seas,  commerce 
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brings  representatiTes  of  evety  industrious  nation  of  the  Archipe* 
lago,  and  of  every  maritime  people  in  the  ciTilized  worid. 

Although,  therefore,  cultivation  has  made  comparatively  little  im- 
pression on  the  vast  natural  vegetation,  and  the  inhabitants  are  de- 
void of  that  unremitting  laboriousness  which  distinguishes  the  Chi- 
nese and  European,  the  Archipelago,  in  its  industrial  aspect,  pre- 
sents an  animated  and  varied  scene.  The  industry  of  man,  when 
civilization  or  over-population  has  not  destroyed  the  natural  balance 
of  life,  must  ever  be  the  complement  of  the  bounty  of  nature.  The 
inhabitant  of  the  Archipelago  \a  as  energetic  and  laborious  as  natore 
requires  him  to  be ;  and  he  does  not  convert  the  world  into  a  work- 
shop, as  the  Chinese,  and  the  Kling  immigrants  do,  because  his 
world  is  not,  like  theirs,  darkened  with  the  pressure  of  crowded  po- 
pulation and  over- competition,  nor  is  his  desire  to  accumulate  wealth 
excited  and  goaded  by  the  contrast  of  splendour  and  luxury  on 
the  one  hand  and  penury  on  the  other,  by  the  pride  and  assump- 
tions of  wealth  and  station,  and  the  humiliations  of  poverty  and 
dependence. 

While  in  the  volcanic  soUs  of  Java,  Menangkabad  and  Celebes, 
and  many  other  parts  of  the  Archipelago,  population  has  increased, 
an  industry  suited  to  the  locality  and  habits  of  each  people  prevails, 
and  distinct  civilizations,  on  the  peculiar  features  of  which  we  can- 
not touch,  have  been  nurtured  and  developed ;  other  islands,  leas 
flavoured  by  nature,  or  under  the  influence  of  particular  historical 
circumstances,  have  become  the  seats  of  great  piratical  communities, 
which  periodically  send  forth  large  fleets  to  sweep  the  seas,  and  luik 
along  the  shores  of  the  Archipelago,  despoiling  the  seafiuing  trader 
of  the  fruits  of  his  industry  and  his  personal  liberty,  and  carryin|f 
ofl^,  from  their  very  homes,  the  wives  and  children  of  the  villagers. 
From  the  creeks  and  rivers  of  Borneo  and  Johore,  from  the  nume- 
rous islands  between  Singapore  and  fianka,  and  from  other  parts  of 
the  Archipelago,  piratical  expeditions,  less  formidable  than  those  of 
the  Lanuns  of  Sulu,  are  year  after  year  fitted  out  No  coast  is  so 
thickly  peopled,  and  no  harbour  so  well  protected,  as  to  be  secure 
from  aU  molestation,  for  where  open  force  would  be  useless,  recourse 
is  had  to  stealth  and  stratagem.  Men  have  been  kidnapped  in  broad 
day  in  the  harbours  of  Pinang  and  Singapore.  Several  inhabitants 
of  Province  Wellesley,  who  had  been  carried  away  from  their  houses 
through  the  harbour  of  Pinang  and  down  the  Straits  of  Malacca  to 
the  southward,  were  recently  discovered  by  the  Dutch  authorities 
living  in  a  state  of  slavery,  and  restored  to  their  homes.  But  the 
ordinary  abodes  of  the  pirates  themselves  are  not  always  at  a  distance 
from  the  European  settlements.  As  the  thug  of  Bengal  is  only 
known  in  his  own  village  as  a  peaceful  peasant,  so  the  pirate,  when 
not  absent  on  an  expedition,  appears  in  the  river,  and  along  the  shores 
aud  islands  of  Singapore,  as  an  honest  boatman  or  fisherman. 

When  we  turn  from  this  brief  review  of  tlie  industry  of  the  Ar- 
chipelago, and  its  great  internal  enemy,  to  the  personal  and  social 
condition  of  the  inhabitants,  we  are  struck  by  the  mixture  of  simpli- 
city and  art,  of  rudeness  and  refinement,  which  characterises  all  the 
principal  nations.     No  European  has  eyer  entered  into  free  and 
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kindly  intercourse  with  them,  without  being  much  more  impressed 
by  their  virtues  than  their  faults.  They  contrast  most  favourably 
with  the  Chinese  and  the  Klings  in  their  moral  characters ;  and  al- 
though they  do  not,  like  those  pliant  races,  readily  adapt  themselves 
to  the  requirements  of  foreigners,  in  their  proper  sphere  they  are 
intelligent,  shrewd,  active,  and,  when  need  is,  laborious.  Com- 
paring them  even  with  the  genend  condition  of  many  civilized  nations 
of  fax  higher  pretensions,  our  estimate  must  be  favourable.  Their 
manners  are  distinguished  by  a  mixture  of  courtesy  and  freedom 
which  is  very  attractive.  Even  the  poorest  while  frank  are  well-bred, 
and,  excluding  the  communities  that  are  corrupted  by  piracy  or  a 
mixture  with  European  seamen  and  low  Chinese  and  Klings,  we 
never  see  an  impudent  air,  an  insolent  look,  or  any  exhibition  of  im- 
modesty, or  hear  coarse,  abusive  or  indecent  language.  In  their 
mutual  intercourse  they  are  respectful,  and  while  good-humoured 
and  open,  habitually  reflective  and  considerate.  They  are  much 
given  to  amusements  of  various  kinds,  fond  of  music,  poetry  and  ro* 
mances,  and  in  their  common  conversation  addicted  to  sententious 
remarks,  proverbs,  and  metrical  sentiments  or  allusions.  To  the  first 
impression  of  the  European,  the  inhabitants,  like  the  vegetation  and 
animals  of  the  Archipelago,  are  altogether  strange,  because  the  cha- 
racteristics in  which  they  differ  from  those  to  which  we  are  habi- 
tuated, affect  the  senses  more  vividly  than  those  in  which  they  agree. 
For  a  time  the  colour,  features,  dress,  manners  and  habits  which  we 
see  and  the  languages  which  we  hear  are  those  of  a  new  world.  But 
with  the  fresh  charms,  the  exaggerated  impressions  also  of  novelty 
wear  away ;  and  then,  retracing  our  steps,  we  wonder  that  people 
so  widely  separated  from  the  nations  of  the  West,  both  geographi- 
cally and  historically,  and  really  differing  so  much  in  their  outward 
aspect,  should,  in  their  more  latent  traits,  so  much  resemble  them. 
The  nearer  we  come  to  the  inner  spirit  of  humanity,  the  more  points 
of  agreement  appear,  and  this  not  merely  in  the  possession  of  the 
universal  attributes  of  human  nature,  but  in  specific  habits,  usages, 
and  superstitions. 

What  at  first  seems  stranger  still  is,  that  when  we  seek  the  native 
of  the  Archipelago  in  the  mountains  of  the  interior,  where  he  has 
lived  for  probably  more  than  two  thousand  years  secluded  from  aU 
foreign  influence,  and  where  we  expect  to  find  all  the  differences  at 
their  maximum,  we  are  sometimes  astonished  to  find  him  approxi« 
mating  most  closely  of  all  to  the  European.  In  the  Jakdn,  for  in- 
stance, girded  though  his  loins  are  witii  tert^  bark,  and  armed  as  he 
is  with  his  eumpitan  and  poisoned  arrows,  we  recognise  the  plain  and 
clownish  manners  and  simple  ideas  of  the  uneducated  peasant  in  the 
more  secluded  parts  of  European  countries  ;  and  when  he  describes 
how,  at  his  merry-makings,  his  neighbours  assemble,  the  arrack 
tampdi  flows  around,  and  the  dance,  in  which  both  sexes  mingle,  is 
prolonged,  till  each  seats  himself  on  the  ground  with  his  partner  on 
his  knee  and  his  bambd  of  arrack  by  his  side,  when  the  dance  gives 
place  to  song,  we  are  forcibly  reminded  of  the  free  and  jovial,  if 
rude,  manners  of  the  lower  rural  classes  of  the  West.  Freed  from 
the  repellant  prejudices  and  artificial  trappings  of  Hindu  and  Maho- 
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medan  civilization,  we  see  in  the  man  of  the  Archipelago  more  that 
is  akin  than  the  reverse  to  the  unpolished  man  of  Europe. 

When  we  turn  to  the  present  political  condition  of  the  Archipe- 
lago, we  are  struck  hy  the  contrast  which  it  presents  to  that  which 
characterized  it  three  or  four  centuries  ago«  The  mass  of  the  people, 
it  is  true,  in  all  their  private  relations,  remain  in  nearly  the  same 
state  in  which  they  were  found  by  the  earliest  European  voyagers, 
and  in  which  they  had  existed  for  many  centuries  previously.  Bat, 
as  nations,  they  have  withered  in  the  presence  of  the  uncongenial, 
g^reedy  and  relentless  spirit  of  European  policy.  They  have  been 
subdued  by  the  hard  and  determined  will  of  Europeans,  who  in  ge- 
neral have  pursued  the  purposes  for  which  they  have  come  into  the 
Archipelago  without  giving  any  sympathy  to  the  inhabitants.  The 
nomadic  spirit,  never  extinguished  during  all  the  changes  which  they 
underwent,  had  made  them  adventurous  and  warlike  when  they 
rose  into  nations.  But  now,  long  overawed  and  restrained  by  the 
power  of  Europeans,  the  national  habits  of  action  have,  in  most  parts 
of  the  Archipelago,  been  lost,  or  are  only  faintly  maintained  in  the 
piratical  expeditions  of  some.  Their  pride  has  fallen.  Their  living 
uterature  is  gone,  with  the  power,  the  wars,  and  the  glory  which  in- 
spired it.  The  day  has  departed  when  Singapore  could  be  invaded 
by  Javanese, — when  Johore  could  extend  its  dominion  to  Borneo  on 
the  one  side  and  Sumatra  on  the  other, — when  the  fleets  of  Acheen 
and  Malacca  could  encounter  each  other  in  the  Straits  to  dispute 
the  dominion  of  the  Eastern  Seas, — when  the  warrants  xif  the  Sudtan 
of  Menangkabad  were  as  potent  over  the  Malayan  nations  as  the 
buUs  of  Rome  ever  were  over  those  of  Christendom, — when  a  cham- 
pion of  Malacca  could  make  his  name  be  known  all  over  the  Archi- 
pelago,— and  when  the  kings  of  the  Peninsula  sent  their  sons, 
.escorted  by  celebrated  warriors,  to  demand  the  daughters  of  the 
emperors  of  Majapahit  in  marriage.  The  Malayan  princes  of  the 
present  day,  retaining  all  the  feudal  attachment  and  homage  of  their 
subjects,  and  finding  no  more  honourable  vent  for  the  assertion  of 
their  freedom  from  restraint  and  the  gratification  of  their  self-will, 
have  almost  everywhere  sunk  into  indolent  debauchees  and  greedy 
monopolists,  and,  incited  by  their  own  rapacity  and  that  of  the 
courtiers  who  surround  them,  drain  and  paralyse  the  industry  of 
their  people. 

BIBLIOGRAPHICAL  NOTICES. 

The  Journal  of  the  Indian  Archipelago  and  Eastern  Asia^'-^Singapore. 

Wb  have  received  from  the  Editor  with  much  satisfsu^tion  the  first 
and  second  numbers  of  a  publication  which  promises  to  be  of  great 
interest  and  value,  "  the  Journal  of  the  Indian  Archipelago  and  East- 
em  Asia."  The  contents  of  these  numbers,  and  the  design  of  the 
publication,  are  such  as  to  excite  our  cordial  wishes  for  its  success, 
in  which  we  doubt  not  our  readers  will  fully  participate.  We  have 
transferred  to  our  own  pages  a  considerable  portion  of  an  interesting 
article  from  the  first  number ;  and  we  subjoin  some  extracts  firom 
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the  Prospectus,  with  a  view  to  give  a  general  idea  of  the  objects  to 
which  the  Journal  will  be  devoted.  The  interest  of  the  work  will 
be  much  increased  by  the  manner  in  which  the  attention  of  the 
public  has  been  drawn  to  the  achievements  of  Mr.  Commissioner 
Brooke,  Rajah  of  Sarawak,  as  these  are  of  no  less  importance  in 
their  scientific  than  in  their  commercial  and  philanthropic  relations. 

"  Pkm  of  the  Jovmal. 

"The  bulk  of  the  Journal  will  consist  of  articles,  chiefly  translated 
from  the  Dutch  and  Spanish,  relating  to  Sumatra,  Java,  Borneo, 
Celebes,  the  Philippines  and  the  Moluccas,  Bali  and  other  islands  of 
the  Archipelago.  Tliese  will  be  very  varied  in  their  nature,  embracing 
as  they  will,  the  history,  language,  literature,  and  ethnography  of 
the  various  races  who  inhabit  this  great  region,  and  contributions  to 
almost  every  department  of  natural  history  and  physical  science,  as 
well  as  topographical,  agricultural,  oeconomical  and  miscellaneous 
subjects.  Original  papers  of  a  similar  nature,  but  more  limited 
range,  will  from  time  to  time  be  given  on  the  countries  of  the  Malay 
Peninsula,  Siam,  Borneo,  and  occasionally  we  hope  on  Cochin  China, 
&c.  In  particular,  papers  on  the  physical  geography  and  geology 
of  the  Peninsula  and  tiie  adjacent  islands,  on  the  history,  language, 
literature,  manners  and  customs  of  the  Mala3rs,  and  on  the  aboriginal 
mountain  races,  will  be  frequently,  although  not  regularly  given. 
The  best  Malayan  prose  and  poetical  works  will  be  printed,  accom- 
panied by  translations  and  explanatory  and  critical  notes.  We  are 
prepared  to  commence  a  series  of  these  works  and  translations  in 
the  first  number  of  the  Journal,  and  to  continue  it  uninterruptedly 
till  we  have  published  all  the  productions  of  Malayan  writers  that 
deserve  to  be  preserved.  The  British  Settlements,  with  their  motley 
population,  and  great  diversity  of  ethnographical  riches,  will  furnish 
abundant  interesting  matter.  We  do  not  venture  to  promise  that 
China,  Australia  and  the  farther  East  will  regularly  contribute  to  our 
stores,  but  the  centrical  position  of  Singapore,  relatively  to  inter- 
course by  steam  with  Europe,  leads  us  to  entertain  a  strong  hope  that 
we  shall  not  want  original  communications  from  these  countries  when 
the  objects  of  the  Journal  become  known  to  our  countrymen  and 
other  foreigners  resident  there. 

"  The  extension  of  the  commerce  and  influence  of  the  British  and 
Dutch  in  the  Archipelago,  the  character  and  tendency  of  their  re- 
spective policies,  the  condition  of  the  British  Settlements,  their  in- 
fluence on  the  Asiatics  around  us,  and  the  prospects  and  progress  of 
education  and  Christianity  in  these  regions,  will  from  time  to  time 
be  reviewed,  but,  we  think  we  may  give  assurance,  in  a  spirit  free 
frx>m  national  or  sectarian  bias,  and  regarding  only  the  advancement 
of  the  Archipelago." 

In  the  Press. 

The  History  of  Barbados ;  comprising  a  geographical  and  statis- 
tical descripticjn  of  the  island ;  a  sketch  of  the  historical  events  since 
the  settlement ;  and  an  account  of  its  geology  and  natural  productions. 
By  Sir  Robert  H.  Schomburgk,  Ph.D.,  &c. 
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PROCBEDINGS  OF  LEARNED  SOCIETIES. 

ZOOLOGICAL  SOCIBTT. 

June  22,  1847. — Harpur  Gamble,  Esq.,  M.D.,  in  the  Chair. 

NOTB  OK  TBI  SpBRMATOZOA  OF  THB  InOIAN  ElBPHANT. 

Bt  Obobob  Gullivbb,  F.R.S. 

In  the  testicle  of  the  elephant  that  died  on  the  7th  of  this  month 
in  the  menagerie  of  the  Society,  there  was  scarcely  any  semen.  The 
seminal  tubes  measured  from  the  y^th  to  the  i^th  of  an  English 
inch  in  diameter ;  they  contained  a  brownish  pulpy  matter,  which, 
under  the  microscope,  appeared  to  be  composed  of  a  liquid  loaded 
¥rith  a  multitude  of  minute,  shining,  oil-like  molecules,  either  free  or 
aggregated  into  roundish  and  shapeless  corpuscles.  There  were  also 
a  few  objects  like  altered  epithelial  corpuscles ;  but  not  a  single  sper- 
matozoon, either  free  or  in  a  cell,  could  be  discovered. 

Within  the  tube  of  the  epididymis,  however,  a  few  distinct  sper* 
matozoa  were  found ;  and  die  drawing  of  them  now  shown  is  on  a 
scale  of  jA^th  of  an  inch,  the  objects  being  magnified  between  700 
and  800  tunes,  linear  admeasurement. 

It  will  be  seen  that  there  is  nothing  peculiar  either  in  the  form  or 
size  of  these  spermatozoa  of  the  elepfaAut.  They  resemble  generally 
those  of  numerous  other  mammalia.  For  the  sake  of  comparison  I 
exhibit  drawings,  made  on  the  same  scale,  of  spermatozoa  from  the 
Cervid€B,  CameluUt,  Ursida,  Mtutelida,  Soricida  and  Sciuridte,  all  of 
which  are  noticed  more  or  less  in  my  papers  in  the  Proceedings  of 
the  Society,  July  26, 1842,  April  II,  1843,  and  February  24,  1846. 

The  elephant  was  supposed  to  be  about  forty  years  old. 

I  may  mention,  that  while  engaged  in  looking  for  the  testicles  of 
the  elephant,  we  exposed  two  large  muscles  arising  from  the  pubes, 
and  inserted  into  the  dorsum  of  the  corpora  cavernosa  penis.  Each 
of  these  muscles  was  quite  as  large  as  the  biceps  muscle  of  the  human 


The  use  of  these  muscles  in  the  elephant,  to  elevate,  retract  and 
suspend  his  immense  penis,  is  indicated  by  their  attachments.  Under 
the  microscope  the  fibre  of  these  muscles  of  the  penis  was  found  to 
possess  all  the  characters  of  common  voluntary  muscle. 

baibf  notbs  on  thb  habits  of  noctiuo  mastivu8. 

Bt  p.  H.  Gossb,  Esq. 

The  following  notes  are  extracted  from  a  journal  kept  in  Jamaica 
during  a  residence  there  in  the  years  1845  and  1846 : — 

"  Being  out  on  a  shooting  excursion  on  the  18th  of  October,  1845, 
round  Crabpond  Point,  on  the  southern  coast,  about  the  middle  of 
the  day  I  looked  about  for  a  seat  on  which  to  rest  while  I  ate  some 
refreshment.  A  gigimtic  cotton-tree  {Eriodendron  anfractuosum)  in 
the  grass-piece  of  Mount  Edgecumbe  seemed  to  promise  in  its  long 
root-spurs  the  seat  I  was  seeking.  On  arriving  at  it  I  found  the 
tree  was  hollow,  the  trunk  forming  a  wide  chimney  of  unknown 
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height,  as  being  closed  at  the  top,  the  darkness  prevented  my  seeing 
more  than  a  few  yards  up.     I  remarked  to  my  servant  that  it  was  a 
likely  locality  for  bats ;  but  the  appearance  of  a  large  Gecko  drew 
off  my  attention,  and  I  attempted  to  capture  it.     The  reptile  darted 
however  within  the  cavity,  and  I  then  noticed  that  beneath  the  hol- 
low was  piled  a  heap,  several  feet  in  diameter,  and  at  least  a  foot  in 
height,  of  a  soft  granular  substance,  which  on  examination  I  found 
to  be  the  dung  of  some  insectivorous  animals,  with  a  very  rank  pe- 
culiar odour.     I  had  now  no  doubt  of  the  tree  being  the  abode  of 
bats,  but  had  little  expectation  of  being  able  to  ascertain  the  fact. 
While  peering  carefully  up,  however,  I  distinctly  heard  the  flapping 
of  wings  and  some  shrill  squeakings,  and  this  determined  me  to  fire 
my  fowling-piece  at  random  up  the  cavity.     This  I  did  twice,  and 
though  I  brought  down  nothing  but  a  little  rotten  wood,  yet  presently, 
when  the  smoke  had  a  little  subsided,  on  looking  up  again  I  dis- 
cerned amidst  the  darkness  one  or  two  heads,  which  seemed  those  of 
rats,  and  immediately  another  just  above  them,  evidently  crawling 
downwards.     I  pointed  them  out  to  my  negro  lad,  who  saw  two  or 
three  more,  and  presently,  as  it  became  more  clear  of  smoke,  the 
whole  sides  of  the  cavity  appeared  full  of  curious  round  faces.     I 
now  fired,  no  longer  at  random,  and  had  the  pleasure  of  bringing 
down  this  beautiful  bat,  which  fell  dead.     The  smoke  of  this  dis- 
charge made  the  others  more  anxious  to  come  down  to  the  fresh  air, 
and  we  could  see  them  descending  fast,  head  downwards.     As  the 
shot  lacerated  the  membranes  considerably,  I  bethought  myself  of 
another  plan :  cutting  a  long  switch  with  a  few  twigs  at  its  extre- 
mity, I  stood  at  the  bottom  and  whipped  one  down ;  he  came  sprawl- 
ing with  expanded  wings  on  the  ground,  apparently  with  but  little 
notion  of  flight,  although  un wounded.     On  being  taken  up  by  the 
wings  he  displayed  uncommon  fierceness,  biting  savagely  and  power- 
fully anjrthing  within  his  reach.     Three  or  four  more  I  obtained  in 
the  same  manner  and  brought  home. 

"  When  thrown  up  into  the  air  in  a  room,  they  would  not  fly,  but 
merely  opened  the  volar  membranes  to  break  their  fall,  as  with  a 
parachute.    Two,  which  I  kept  alive,  hung  themselves  up  by  the 
hind-feet  from  the  side  of  a  cage  into  which  I  put  them,  and  would 
not  move,  except  to  shift  an  inch  or  two ;  nor  did  the  approach  and 
arrival  of  night  excite  them  to  activity.     One,  however,  which  had 
contrived  to  secrete  himself  in  the  room,  when,  having  taken  both 
out  of  the  cage,  I  turned  my  back  for  a  moment,  and  which  I  had 
vainly  searched  for,  I  found  at  night,  by  going  into  the  room  with  a 
candle :  hearing  a  scrambling,  I  looked  up  to  the  top  of  the  wall, 
where  was  my  lost  bat,  endeavouring  to  suspend  himself.     On  being 
touched  he  flew  off,  but  immediately  alighted,  and  so  repeatedly ; 
sometimes,  when  he  failed  of  taking  a  hold  of  the  wall,  he  came  to 
the  floor,  whence  he  readily  rose,  though  very  obliquely.     I  was 
struck  with  his  expanse  of  wing  when  peribrming  his  noiseless  flight 
around  the  room,  and  with  his  resemblance  to  a  bird,  aided  by  the 
enormous  interfemoral  membrane,  which  being  expanded  by  the  hind- 
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legs  and  depressed,  looked  like  the  broad  tail  oi  a  fifing  bird,  and 
appeared  to  guide  the  motion  in  like  manner. 

"  While  taking  some  drawings  of  one,  as  it  hung  from  the  immense 
hind- feet,  I  was  amused  to  see  how  it  would  thrust  its  nose  into 
every  part  of  the  volar  membranes,  apparently  searching  for  para- 
sites (of  which  several  were  briskly  crawling  among  the  hair) ;  and 
now  and  then  it  brought  down  one  hind-foot,  and  scratched  itself 
with  exactly  the  motion  of  a  monkey ;  and  once  I  observed,  after 
scratching  its  breast,  it  delivered  something  into  its  mouth.  The 
flexibility  of  tlie  'inkle  joint  was  extreme,  so  that  the  foot  could  reach 
with  ease  any  part  of  the  body. 

"  I  presented  to  one  a  large  cockroach,  which  he  seized  greedily 
and  munched  up,  moving  the  jaws  only  vertically.  The  eating  was 
attended  with  a  loud  and  very  harsh  cranching  of  the  teeth — not  pro- 
duced by  crushing  the  horny  parts  of  the  insect,  for  it  was  equally 
perceptible  when  munching  a  bit  of  soft  flesh,  llie  jaws  moved 
rapidly,  but  yet  the  mastication  was  a  long  operation, /or  it  appeared 
to  me  to  be  performed  almost  wholly  by  the  canines.  As  the  insect  was 
progressively  masticated,  portions  were  allowed  to  faU  into  the  cheek- 
pouches  (the  one  being  pretty  well  filled  before  the  other  was  used), 
which  when  full  hung  down  on  each  side  of  the  lower  jaw,  to  the 
depth  of  three  or  four  lines,  like  distended  bags,  displaying  a  warted 
surface.  When  the  whole  of  one  cockn.ach  had  been  masticated, 
and  deposited  in  the  pouches,  it  would  take  another,  which  was 
gradually  disposed  of  in  the  same  receptacles;  then,  after  a  few 
moments'  intermission,  by  a  contortion  of  the  jaw,  aided  by  the  mo- 
tion of  the  muscles  of  the  pouch,  a  portion  was  returned  to  the  mouth, 
and  again  masticated,  lliis  was  rejieated  till  all  was  swallowed,  and 
the  pouches  appeared  empty  and  contracted  up  out  of  sight.  The 
whole  process  was  much  like  rumination.  Small  portions  of  the 
muscle  of  a  bird,  which  were  presented  to  one,  he  chewed  up  and 
deposited  in  the  pouches ;  but  after  being  regurgitated,  and  a  second 
time  masticated,  they  were  expelled  instead  of  being  swallowed. 
The  process  of  eating  seemed  an  awkward  one ;  it  was  a  rapid  suc- 
cession of  cho))pings  with  the  long  canines,  through  which  the  tongue 
was  thrust  about  so  nimbly  that  it  appeared  a  wonder  it  was  not 
impaled  perpetually. 

"  In  order  to  rest,  like  other  bats  they  crawled  upwards  and  back- 
wards by  means  of  the  hind-feet,  seeking  the  greatest  elevatimi  they 
could  attain  which  afforded  a  hold  for  the  claws.  They  were  social, 
though  both  were  males ;  usually  hanging  side  by  side,  or  sometimes 
with  the  leg  of  one  crossing  the  leg  of  the  other,  or  even  one  upon 
the  other.  Sometimes  they  brought  their  faces  together,  and  licked 
each  other's  open  mouths  in  a  singular  manner ;  and  this  a])peared 
grateful  to  them.     I  did  not  hear  either  of  them  click  or  squeak. 

"  Pressed  by  numerous  engagements,  I  was  prevented  from  again 
Tisiting  the  tree  until  about  ten  days  after.  I  then  went  thither  in 
the  afternoon,  wishing  to  see  the  bats  emerge  for  the  night ;  but 
though  I  waited  till  after  sunset,  not  one  appeared,     llie  next  mom- 
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ing  I  smoked  the  cavity  again,  using  the  fumes  of  burning  nitre  and 
sulphur,  but  entirely  without  success.  I  hence  inferred  that  they 
had  deserted  the  tree  as  a  dwelling  on  the  first  molestation.  After 
some  months,  however,  I  again  found  it  tenanted  by  the  same  species, 
if  not  the  same  individuals,  and  succeeded  in  obtaining  another  spe- 
cimen, whose  manners  in  captivity  were  identical  with  those  recorded 
above. 

"I  have  never  seen  the  species  abroad  (so  as  to  identify  it),  but 
my  intelligent  negro  lad,  Sam,  observed  two  about  noon  on  the  16th 
of  April,  the  sun  shining  vertically.  It  was  at  a  provision-ground  at 
Belmont,  where  they  were  clinging  to  the  limb  of  a  young  Avo^ada 
Pear  {Persea).  A  Banana-bird  (Icterus  leucopteryx)  was  flying  to- 
wards them,  apparently  with  the  intention  of  pecking  them,  on  whose 
approach  they  flew  away  in  different  directions.  The  lad  did  not 
perceive  them  until  the  very  moment  of  separation  and  flight,  but  he 
noticed  that  they  were  in  actual  contact,  though  he  could  not  tell 
their  position.  No  hole  or  hollow  tree  was  near.  Could  they  have 
been  in  copuld  ?  " 

I  conjecture  that  it  is  the  present  species  to  which  reference  is 
made  in  the  following  paragraph,  which  ap])eared  in  the  Salisbury 
Journal  of  February  6th,  1847  : — '  Mr.  Thomas  Dickon,  an  eminent 
farmer  in  Lincolnshire,  had  been  induced  to  go  to  Jamaica,  as  ma- 
nager of  some  extensive  estates  there,  with  the  intention  of  intro- 
ducing the  best  systems  of  farming  where  they  had  been  hitherto 
unknown.  Accounts  have  been  received,  that  there  is  already  every 
probability  of  a  considerable  increase  of  sugar  being  produced  by 
applying  a  new  guano  as  tillage.  It  is  the  dung  of  large  bats.  The 
bats  are  said  to  amount  to  myriads ;  and  Mr.  D.  having  observed 
many  of  these  singular  animals  entering  the  crevices  of  one  of  the 
numerous  rocks,  caused  an  opening  to  be  made  and  the  place  ex- 
plored. The  cave  was  found  to  be  250  feet  long,  20  feet  broad,  and 
from  20  to  30  feet  high.  The  interior  contained  thousands  of  these 
animals,  and  appeared  to  have  been  their  dwelling  for  ages.  At  the 
bottom  of  the  cave,  bats'  dung,  at  least  four  feet  in  thickness,  and 
amounting  to  about  600  tons  in  weight,  was  discovered,  and  found 
to  be  equal  to  the  best  Ichaboe  guano.' 

I  sent  a  copy  of  the  above  notice  to  my  esteemed  friend  Richard 
Hill,  Esq.,  of  Spanish  Town,  who  thus  replied  :  '  I  know  Mr.  Dickon, 
to  whom  your  newspaper  paragraph  relates.  He  details  his  expe- 
rience in  the  parish  of  Westmoreland  [the  same  part  of  Jamaica  as 
that  in  which  my  own  observations  were  made.— P.H.G.];  I  will  how- 
ever endeavour  to  ascertain  the  precise  locality  in  which  he  had 
discovered  his  extraordinary  colony  of  bats.  The  Council  of  the 
Royal  Agricultural  Society  of  Jamaica,  of  which  I  am  a  member,  had 
had  its  attention  called  to  the  manure  to  be  obtained  from  faecal  de- 
posits in  caves  frequented  by  bats,  and  they  had  analysed  the  mate- 
ria], but  found  it  so  largely  charged  with  the  comminuted  wing- 
cases  of  insects,  and  so  little  acted  upon  by  decomposition,  that  the 
azotized  ingredients  combined  but  slowly  as  a  fertilizer.     Several 
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Bimilar  accounts  were  given  to  us  of  cave-deposits,  to  that  furmshed 
by  Mr.  Dickon.  His  discovery  however  being  made  in  an  unopened 
cavern,  into  which  the  bats  had  penetrated  through  crevices  in  the 
rock,  has  special  recommendations  to  notice. 

'  My  attention  was  some  time  ago  drawn  to  a  similar  harbouring- 
place  of  our  Cheiroptera.  One  evening,  as  I  was  crossing  the  marshes 
between  Spanish  Town  and  Kingston,  by  the  high-road,  I  was  sur- 
prised at  sundown  at  the  sudden  rushing  out  of  a  stream  of  bats  from 
the  face  of  a  cliffy  hill  that  rises  precipitously  from  the  swamp.  They 
continued  pouring  out  for  some  quarter  of  an  hour  or  twenty  minutes ; 
they  stretched  like  a  string  for  some  hundred  jrards,  in  consequence 
of  the  one-by-one  file  in  which  they  came  forth  from  the  crevice, 
and  then  dispersed  themselves  up  and  down  and  all  about,  covering 
the  whole  expanse  of  the  contiguous  marsh.  The  long  highway 
perspective  across  the  swamp ;  the  level  bed  of  rushes  bending  in 
wavelets  to  the  evening  wind ;  the  distant  mountains  with  beetling 
summits  and  broken  declivities,  lighted  in  angular  patches  by  the 
setting  sun,  exhibited  a  wide,  dilated  and  diversified  scene,  in  which 
no  object  rose  to  interrupt  the  line  made  by  the  flitting  swarms  as 
they  streamed  out  from  the  face  of  the  cliff,  and  spread  their  myriad 
numbers  over  the  plain.  I  have  myself  noticed  the  great  depth  of 
the  rejectamenta  of  bats  in  these  cavemed  recesses,  but  a  great  deal 
of  it  consisted  of  undecayed  down,  as  well  as  fsecal  mutings,  and  on- 
devoured  fragments  of  insects.' 

In  a  subsequent  communication  my  friend  favoured  me  with  a 
sample  of  the  excremental  deposits  from  a  bat-cavern  on  Swansea 
estate  in  the  Vale  of  Luidas ;  and  I  forward  it,  with  this  paper,  to  the 
Zoological  Society. 

I  close  this  article  with  a  few  particulars  of  description,  some  of 
which  are  better  observed  on  the  living  animal  than  on  specimens 
dried  or  in  spirit.  A  male  measured  as  follows : — "  Muzzle  to  inser- 
tion of  tail,  A^^  inches ;  expanse  of  volar  membranes,  24| ;  ear,  from 
posterior  base  of  tragus  to  tip,  1-^ ;  ditto,  from  anterior  base  to  tip, 
1 ;  tragus,  longest  side,  -^ ;  shortest,  -^ ;  nose  to  front  angle  of  eye, 
■f^ ;  nose  to  front  of  tragus,  ^.  Colour  varying ;  upper  parts  yellow- 
brown,  more  or  less  bright ;  a  well-defined  narrow  line  of  pale  ful- 
vous runs  medially  down  the  back  from  the  head  to  the  tail ;  under 
parts  pale  fawn,  bright  fulvous  or  orange ;  face  purplish ;  the  muzzle 
and  chin  are  much  corrugated ;  face  warty ;  the  ears  fall  into  elegant 
curves.  The  volar  membranes  are  delicately  thin,  transparent  and 
glossy ;  studded  with  minute,  white,  papillary  glands,  which  for  the 
most  part  follow  the  course  of  the  blood-vessels,  but  are  largest  and 
most  numerous  in  the  vicinity  of  the  trunk.  The  membranes  being 
attached  along  each  side  of  the  spine,  with  an  interval  in  the  middle 
of  the  back  of  but  -j^ths  of  an  inch,  the  body  is,  to  a  great  extent, 
free.  The  wing,  when  at  rest,  has  but  a  single  fold,  the  ultimate 
joint  of  the  second  and  third  fingers  being  brought  back  upon  the 
penultimate.  The  reproductive  organs  are  large  and  prominent.  At 
the  base  of  the  penis  are  two  follicles,  secreting  a  dark  brown  sub- 
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stance,  dry  and  lampy,  but  friable  between  the  fingers,  most  insuf- 
ferably musky,  the  odour  from  which  is  strongly  diffused  by  the 
animal  during  life." 

From  the  width  of  the  gape,  the  length  of  the  teeth,  and  the 
power  of  the  jaws  in  this  species,  together  with  the  ferocious  eagerness 
with  which  my  captive  specimens  snatched  at  large  cockroaches,  I 
conjecture  that  its  insect-prey  is  large ;  probably  nocturnal  beetles 
and  the  larger  moths  and  sphinges. 

July  13. — ^William  Yarrell,  Esq.,  Vice-President,  in  the  Chair. 
The  following  papers  were  read : — 

Observations  on  the  distinction  between  the  Cebvical  and 
Dorsal  Vertebrie  in  the  Class  Mammalia.  Bt  H.  N.  Turner, 
JuN. 

Doubtless  it  will  be  remembered  that  in  many  Mammalia  the  last 
cervical  vertebra  has  a  transverse  process  of  simple  form,  wanting  the 
perforation  for  the  passage  of  the  vertebral  artery,  so  characteristic 
of  the  remaining  vertebrae  in  this  region  of  the  spine,  and  which, 
together  with  the  absence  of  articulated  ribs,  has  been  considered  as 
the  definite  character  by  which  such  a  vertebra  may  be  distinguished. 
However,  it  is  now  well  known  that  the  existence  of  this  foramen  in 
the  transverse  process  of  the  seventh  cervical  vertebra  is  rather  the 
exception  than  the  rule  among  the  mammalian  class,  since  it  is 
wanting  in  most  of  the  lower  Quadrumana,  as  the  Cebi  and  Lemurs  *» 
in  nearly  all  the  Carnivora  and  the  Rodentia  (except  the  Hares),  in 
the  Ruminantia,  and  several  of  the  Pachydermata  and  Edentata ;  but 
as  its  presence  or  absence  has  but  little  importance  either  in  a  zoo- 
logical or  physiological  point  of  view,  it  is  needless  to  enter  minutely 
into  that  question. 

It  is  perhaps  scarcely  necessary  to  add,  that  in  the  six  upper  cer- 
vicals  this  foramen  is  formed  by  the  existence  of  two  exogenous 
processes,  the  diapophysis  and  parapophysis,  and  the  junction  of  their 
extremities  through  the  intervention  of  a  small  autogenous  element, 
a  pleurapophysis  or  vertebral  rib,  which  becomes  anchylosed  to  them, 
in  the  warm-blooded  animals,  at  an  early  period  of  existence.  One 
of  the  cervical  vertebrae  of  a  whale,  described  by  Mr.  Gray  in  a  paper 

*  As  some  of  the  exceptions  to  this  generalization  possess  some  interest,  it  is 
perhaps  as  well  to  notice  them.  We  need  not  descend  lower  than  the  Chimpanzee 
to  witness  the  disappearance  of  the  foramen,  as  in  this  animal  its  existence  is  only 
indicated  by  a  minute  process  thrown  out  from  the  transverse  process,  and  another 
from  the  body  of  the  vertebra,  bat  they  do  not  meet ;  this  would  render  it  most 
probable  that  the  stylet  enclosing  the  foramen  beneath  is  exogenous.  In  the  ske- 
leton of  a  half-grown  Cynocephahu  leucophmug  in  my  own  collection,  the  foramen 
is  wanting  on  one  side ;  on  the  other  it  is  very  small,  and  the  stylet  enclosing  it 
shows  no  trace  of  separation  from  the  other  parts.  But  the  most  remarkable 
peculiarity  is  that  occurring  in  the  Orang-Utan,  whose  neck  is  short,  and  usually 
hangs  forward.  In  the  skeleton  of  this  species  presented  by  Sir  Stamford  Raffles 
to  the  College  of  Surgeons,  not  only  does  the  transverse  process  of  the  seventh 
cervical  vertebra  show  no  foramen,  but  even  that  of  the  sixth  has  it  very  small  on 
one  side  and  quite  obliterated  on  the  other.  On  the  other  hand,  in  the  Indri 
hrevieaudatuBf  a  rather  long-necked  Lemur,  the  foramen  is  very  distinct  in  the 
seventh. 
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recently  read,  aiFords  a  very  interestiDg  example  of  the  existence  of 
both  the  processes,  but  wiUiout  the  little  element  which  would  unite 
their  extremities. 

In  the  seventh  cervical  vertebra  the  upper  transverse  process  only 
exists,  and  the  small  rib  is  generally  also  absent.  When  the  foramen 
is  present  in  this  vertebra,  it  appears  to  be  enclosed  beneath  simply 
by  the  extension  of  a  little  osseous  stylet  from  the  under  side  of  the 
diapophysis  to  the  body  of  the  vertebra,  just  as  the  neck  of  one  of 
the  true  ribs  extends  between  the  points  where  its  head  and  tubercle 
are  articulated ;  but  whether  this  stylet  be  autogenous  or  exogenous, 
that  is,  developed  from  a  separate  point  of  ossification  or  not,  I  have 
at  present  no  means  of  ascertaining. 

I  was  led  to  remark  on  this  subject  through  the  accidental  dis- 
covery in  the  skeleton  of  a  Polecat  (Mustela  putornts)  of  a  pair  of 
rudimental  ribs,  or  rather  portions  of  ribs,  moveably  articulated  to 
the  extremities  of  the  transverse  processes  of  the  seventh  cervical 
vertebra ;  their  length  is  exactly  one-fourth  of  an  inch  of  true  bone, 
besides  a  little  cartilaginous  appendage  at  the  tip.  In  a  second 
specimen  I  searched  for  a  similar  peculiarity,  but  was  unable  to  per- 
ceive its  existence.  The  two  specimens  were  both  males,  of  mature 
age  and  robust  dimensions,  resembling  each  other  in  every  particular. 
This  circumstance  naturally  led  me  to  observe  with  considerable  mi- 
nuteness the  skeleton  of  the  Three- toed  Sloth  (Bradypus  tridactylus), 
in  which  the  existence  of  nine  vertebrae  anterior  to  those  forming 
part  of  the  thorax  has  long  been  known ;  and  the  discovery  by  Pro- 
fessor Bell  of  rudimental  ribs  articulated  to  the  eighth  and  ninth  of 
the  series  renders  that  exceptional  instance  additionally  interesting. 
I  therefore  attentively  perused  the  paper  contributed  by  that  learned 
naturalist  to  the  first  volume  of  the  Society's  Transactions. 

It  may  indeed  appear  presumptuous  on  my  part  to  dissent  from  the 
conclusions  which  so  eminent  a  professor  has  drawn  from  his  dis- 
covery, but  my  observations  led  me  irresistibly  to  the  conclusion, 
that  if  there  is  any  essential  distinction  between  the  vertebrae  of  the 
cervical  and  dorsal  regions,  the  eighth  and  ninth  vertebrae  of  the 
Bradypus  tridactylus  must  be  classed  among  the  former. 

The  skeleton  upon  which  my  notes  have  been  made  is  that  con- 
tained in  the  Museum  of  the  Royal  College  of  Surgeons ;  it  must  be 
perfectly  mature,  although  the  epiphyses  at  the  distal  extremities  of 
the  ulna  and  radius  still  remain  distinct,  for  every  other  epi])hy8is 
has  lost  all  trace  of  separation  from  the  bone  to  which  it  belongs, 
and  the  characteristic  anchylosis  which  unites  most  of  the  bones  of 
the  foot  is  completely  effected.  The  sternal  ribs  are  all  perfectly 
ossified ;  the  first  four  of  them  are  anchylosed  to  their  corresponding 
vertebral  ribs,  and  the  first  one  also  to  the  manubrium  stemi ; — so 
small,  comparatively,  is  the  amount  of  respiratory  action  required  by 
this  slow-moving  quadruped. 

The  differences  existing  between  the  eighth  and  ninth  vertebrae 
and  those  immediately  above  them  are  most  clearly  and  accurately 
described  by  Professor  Bell ;  surely  it  can  hardly  be  necessary  here 
to  quote  his  words ;  but  on  comparing  either  the  description  that  he 
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ban  given*  or  the  skeleton  itself,  with  the  cervical  vertebrae  of  almost 
any  other  mammiferous  quadruped,  it  is  most  easy  to  perceive  that 
the  eighth  and  ninth  vertebrse  of  the  Sloth  differ  from  the  other  cer- 
vical vertebrae  in  precisely  the  same  manner  as  do  the  sixth  and 
seventh  vertebrae  of  other  Mammalia  from  those  preceding  them  in 
the  series.  He  observes,  in  describing  the  eighth  vertebra,  "  In  the 
first  dorsal  each  transverse  is  completely  divided  into  an  anterior 
flattened  process,  which  is  turned  forwards,  and  a  true  lateral  or 
transverse  one,  which  supports  the  little  articulated  rib.  The  trans- 
verse process  is  smaller,  but  considerably  longer,  than  those  of  the 
true  cervical,  and  stands  more  in  a  lateral  or  transverse  direction." 
These  characters  are  precisely  the  same,  excepting  that  the  little 
articulated  rib  is  wanting,  in  the  start h  vertebra  of  nearly  all  Mam- 
malia, and  in  most  of  them  still  more  distinctly  and  strikingly  ma- 
nifested. But  in  the  exceUent  description  given  by  the  learned 
professor,  one  point  at  least  has  been  omitted,  and  that  is  the  exist- 
ence of  the  foramen  for  the  vertebral  artery  in  the  eighth  vertebra  of 
the  Sloth :  no  doubt  the  coexistence  of  the  same  foramen  in  the  upper 
vertebrae  will  account  for  its  not  being  mentioned,  but  its  presence 
tells  strongly  in  favour  of  the  cervical  nature  of  the  veitebra. 

The  transverse  process  of  the  seventh  cervical  of  the  Sloth,  also  so 
carefully  described  by  Professor  Bell,  accords  exactly  with  that  of  the 
fifth  of  other  Mammalia,  in  presenting  a  character  intermediate 
between  that  which  precedes  and  that  which  follows  it.  In  speaking 
of  the  ninth  vertebra  of  the  Sloth,  he  proceeds,  "  In  the  second  dors^ 
vertebra  the  anterior  processes  do  not  exist,  and  the  body  assumes 
the  form  of  the  succeeding  ones.  The  transverse  processes  are 
simple  and  obtuse,  and  the  articular  surface  is  slightly  excavated." 
I  have  already  pointed  out  the  character  presented  by  the  seventh 
cervical  in  most  Mammalia,  which  will  be  seen  to  agree  well  with 
that  just  cited  of  the  ninth  in  the  Sloth. 

In  the  skeleton  examined  by  myself,  the  upper  pair  of  rudimental 
ribs,  that  is,  those  attached  to  the  eighth  vertebra,  are  wanting — no 
doubt  accidentally  lost,  and  therefore  in  no  way  influencing  the  pre- 
sent argument ;  but  the  second  pair,  attached  to  the  ninth  vertebra 
in  a  manner  just  similar  to  that  which  I  have  noticed  as  occurring 
abnormally  in  the  Polecat,  have  contracted  a  complete  anchylosis 
with  the  extremities  of  the  transverse  processes  to  which  they  are 
connected,  thus  showing,  what  it  seems  that  Professor  Bell's  speci- 
men did  not  exhibit,  that  this  rib  is  not  permanently  moveable,  but 
at  some  period  of  life  becomes  a  fixture.  The  figure  given  by  Pro- 
fessor Bell  in  illustration  of  his  most  valuable  paper  does  not  show 
any  indication  of  the  existence  in  the  transverse  process  of  the  ninth 
vertebra  of  the  foramen  for  the  passage  of  the  vertebral  artery ;  but 
as  this  foramen  is  but  small,  and  the  position  in  which  the  figure  is 
taken  not  a  very  favourable  one  for  exhibiting  it,  it  may  nevertheless 
have  existed  in  his  specimen ;  the  minute  foramen  which  he  mentions, 
*'  for  the  passage  of  intercostal  vessels,"  must  be  rme  pierced  in  the 
rib  itself.  In  Uie  specimen  which  I  examined  however,  we  have  the 
ninth  vertebra  presenting  the  foramen  for  the  vertebral  artery,  en- 
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closed,  as  I  have  already  shown  in  the  seventh  of  other  Mammalia^ 
by  a  little  osseous  stylet  extending  between  the  under  bide  of  the 
transverse  process  and  the  body  of  the  vertebra,  imitating  the  neck 
of  a  true  rib ;  and  as  this  is  coexisting  with  the  rudiment  discovered 
by  Professor  Bell,  but  here  anchylosed  with  the  end  of  the  transverse 
process;  it  really  presents  the  appearance  of  the  upper  portion  of  a 
true  rib,  merely  having  the  neck  a  little  thinner  than  usual.  This 
circumstance  may  perhaps  seem  to  weaken  my  position ;  but  when  I 
consider  that  this  vertebra  presents  the  same  general  characters  as 
the  seventh  cervical  of  most  Mammalia,  where,  although  the  rib  be 
wanting,  the  foramen  is  generally  wanting  also ;  and  also  the  exist- 
ence of  the  rib  together  with  the  absence  of  the  foramen  in  the 
Polecat,  I  think  the  balance  of  evidence  will  sHU  be  in  my  favour. 
And  Professor  Owen  has  shown  to  me,  in  the  College  of  Surgeons' 
Museum,  a  preparation  from  the  human  subject,  showing  a  pair  of 
ribs  articulated  to  the  seventh  cervical  vertebra  by  head  and  tubercle^ 
just  as  are  those  of  the  true  dorsal  series. 

But  it  yet  remains  for  me  to  notice  one  point  of  resemblance 
between  the  ninth  vertebra  of  the  Sloth  and  the  seventh  of  other 
Mammalia,  which  seems  to  have  escaped  the  scrutiny  of  Professor 
Bell :  that  is,  that  the  body  of  the  vertebra  is  not  rounded  beneath, 
as  are  those  of  the  true  dorsal  series,  but  flat  and  square ;  this  flatness 
resulting  from  the  presence  of  a  longitudinal  ridge  along  each  side 
of  its  under  surface,  and  seeming  to  represent  in  a  rudi mental  form 
the  anterior  flattened  processes  of  the  preceding  vertebrae  of  the  series, 
and  whose  absence,  noticed  by  Professor  Bell  in  the  ninth  vertebra  of 
the  Sloth,  is  equally  characteristic  of  the  seventh  throughout  the  rest 
of  the  class. 

At  all  events  I  think  I  have  adduced,  from  the  consideration  of 
the  mammalian  class  alone,  proofs  of  that  truth  which  other  depart- 
ments of  Comparative  Anatomy  have  before  so  well  established,  that 
Nature  does  not  rigorously  confine  herself  to  those  precise  rules 
which  we  lay  down  to  account  for  her  phoenomena ;  and  also,  that  if 
we  do  find  it  necessary  to  subdivide  the  spine  into  distinct  regions 
for  convenience  of  description,  we  cannot  do  so  by  simply  defining 
characters  taken  from  the  peculiarities  of  a  single  species,  but  must 
compare  the  characters  whicli  the  vertebrae  present  throughout  the 
scale  of  beings,  to  ascertain  which  of  them  are  the  most  constant 
and  most  truly  essential  in  their  nature.  We  may  at  the  same  time 
perceive,  that  the  same  artificial  subdivision  of  the  spine  which  answers 
our  convenience  so  nicely  in  one  class,  may  be  only  partially,  or  not 
at  all,  applicable  in  another ;  since  in  Birds  there  are  no  lumbar  ver- 
tebrae, and  one  vertebra  partakes  both  of  the  dorsal  and  sacral  cha- 
racter, while  in  Fishes  we  find  no  cen'icals,  and  as  ribs  are  appended 
to  all  those  of  the  abdominal  series,  neither  lumbar  nur  sacral  ver- 
tebrae can  be  said  to  exist. 

However,  with  regard  to  the  distinction  between  cervical  and  dorsal 
vertebrae,  as  we  see  them  in  the  class  Mammalia,  it  follows,  ftt>m  the 
remarks  which  I  have  made,  that  we  can  define  it  neither  by  speci- 
fying any  particular  number  as  constituting  the  cervical  series,  nor 
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by  the  presence  or  absence  of  articulated  ribs,  nor  of  a  foramen  in 
the  transverse  process  for  the  passage  of  the  vertebral  artery,  but 
must  diligently  compare  them  with  those  of  others  of  the  class,  to 
ascertain  with  which  they  really  correspond  in  their  essential  charac- 
ters ;  and  then  we  may  draw  the  line  of  demarcation  wherever  suits 
us  best,  only  remembering  that  under  whichever  series  we  place  a 
vertebra  in  one  species,  the  corresponding  one  in  another  must  be 
reckoned  under  the  same  category.  This  is  the  view  I  have  endea- 
voured to  carry  out  in  my  examination  of  the  Sloth ;  and  being  of 
opinion  that  the  eighth  and  ninth  vertebrae  of  that  animal  correspond 
as  essentially  to  the  sixth  and  seventh  in  the  rest  of  the  class,  as  do 
the  atlas  and  the  axis  to  those  of  other  animals,  and  knowing  that 
the  intervening  vertebrae  differ  in  number  by  two,  I  feel  bound  to 
believe,  notwithstanding  the  interesting  fact  which  Professor  Bell 
has  discovered,  that  the  cervical  vertebrae  of  the  Bradypus  tridactylus 
are  nine  in  number. 


Fig.  2. 


Fig.  3. 


Fig.  1«  A  Tiew  from  behind  of  the  MrenCh  oerrical  vertebra  of  an  Oponum  {Didelphjf  Vir- 

gtmana),  as  an  example  of  the  existence  of  the  foramen  for  the  passage  of  the  Tertebral 

■rterf ,  and  showing  tne  manner  of  its  enclosure  beneath. 
Fig.  a.  The  sixth  and  seventh  cervical,  and  the  first  two  dorsal  vertebrae  of  a  Polecat,  showing 

the  rudimental  rib  attached  to  the  last  cervical. 
Fig.  3.  The  series  of  seven  cervical  vertebrae  of  a  second  specimen  of  the  Polecat,  showing 

the  absence  of  the  rib,  and  the  difftrtnct  of  form  in  the  irannerae  proceue§. 
Fig.  4.  A  perspective  view  (from  behind)  of  the  last  cervical  vertebra  cff  the  same  animal, 

showing  the  absence  of  the  foramen  for  the  vertebral  artery,  and  the  JUUtened  form  of 

the  unaer  surfisce  of  the  vertebra. 
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Dbscbiption  of  a  new  8PECIB8  OF  Bat.    By  Cha&lbs  Lucibn 

BONAPARTB,  PbINCB  OF  CaNINO  AND  MUSIONANO,  BTC 

Arctibius  Florbsii. 

Sp,  Ch. — Grey  brown ;  beneath  paler,  with  pale  tips  to  the  hair ; 
two  broad  streaks  on  the  face,  and  a  narrow  streak  on  the  centre  of 
the  back,  white.  Arm-bone  rather  foliated,  one  inch  four  lines  in 
length.  Heel-bone  very  short.  Second  thumb- joint  elongate,  slender. 
Nose-leaf  with  a  distinct  central  rib. 

This  new  species  inhabits  the  unexplored  region  of  the  Republic  of 
Equatoria,  which  borders  on  the  wilds  of  Brazil.  It  was  collected 
there  in  company  with  Anoura  Geoffroyi,  Phyllostoma  nigrMm,  and 
M0I088U8  ater,  by  the  intrepid  traveller  M.  Delattre,  from  whom  I  re- 
ceived it  through  M.  Bourcier,  the  eminent  Trochilidist. 

I  dedicate  it  to  our  common  friend  the  high-minded  G^eral 
Rores,  the  companion  of  Bolivar,  and  once  the  worthy  President  of 
the  Republic,  to  whose  civilization  lus  thoughts  are  still  constantly 
directed,  and  where  he  still  occupies  a  distinguished  place  in  die 
hearts  of  his  fellow-citizens. 

On  a  nbw  oenus  of  Suidje  and  a  new  species  of  Taxidba. 
Bt  B.  H.  Hodgson,  Esq.,  Corr.  Memb.  etc. 

0«ntt8  PoRCULA,  mihi. 

Gen,  CA.— Teeth  4  .  lii  .  |4  =  40.     Canines  small,  straight,  se- 

verely  cutting,  but  not  exserted  from  the  lips.     Fourth  toe  on  all  the 
feet  small  and  unequal.     Tail  very  short,  but  distinct.     Type, 

PoRCULA  Salvania,  mihi. 

Sp.  Ch» — Pigmy  Hog  of  a  brown-black  colour,  slightly  and  irregu- 
larly shaded  with  sordid  amber.  Iris  hazel.  Nude  skin  dirty  flesh- 
colour.  Hoofs  glossy-brown.  Length  from  snout  to  vent  18  to  20 
inches ;  height  8  to  10  in, ;  head  6  in. ;  tail  {-  or  less  than  1  in. 
Weight  8  to  10,  rarely  121bs. 

Hab.  Saul  Forest. 

Remark. — ^The  Pigmy  Hog  of  the  Saul  Forest  is  almost  equally 
allied  to  the  true  Hogs  and  the  Peccaries,  agreeing  with  the  former 
in  the  absence  of  any  peculiar  organs,  such  as  the  gular  flaps  of 
iarvaius  and  the  pelvic  sac  of  torquatus  and  labiaius;  also  in  the 
number  and  form  of  the  incisor  teeth,  and  in  having  a  perfect  tail 
and  four  toes  to  each  foot ;  but  difl^ering  from  the  true  Hogs  and 
agp-eeing  with  the  Peccaries  in  the  number  of  the  molar  teeth,  in  the 
style  of  the  laniaries,  in  the  diminished  elongation  of  the  jaws,  and 
in  the  absence  of  the  nasal  cartilage,  and  showing  yet  further  lean- 
ing towards  the  same  t3rpe  {Dicotyles)  by  the  extreme  smallness  of 
the  tail,  and  by  the  tendency  of  the  fourth  toe  to  disappearance. 

Our  proposed  genus  should  have  a  place  in  a  natural  system  be- 
tween Sua  and  Dicotyles ;  its  positive  characters  being  the  presence 
of  a  tail  and  of  a  fourth  toe,  the  limited  number  of  molar  teeth,  and 


Zoologieal  Society,  486 

the  Btraightness  of  the  unexserted  laniaries.  The  species  is  most 
rare ;  its  flesh  excellent ;  its  manners  resemble  those  of  Sus  in  general, 
but  with  some  marked  differences. 

Genus  Taxidea,  Waterh. 

Taxidea  Leucurus,  mihi.  Tibetan  Badger. — Head  laterally  and 
above  whitish,  divided  by  a  blackish  line  through  the  eye.  Body 
above  and  laterally  yellowish  grey,  paling  towards  the  flanks.  Below, 
from  chin  to  vent  exclusive,  black ;  and  limbs  the  same.  Tail  un- 
mixed yellowish  white.  Ears  black  basally,  white  apically.  Snout 
to  vent  27  in. ;  head  5^  in. ;  tail  10  in. ;  palma  and  nails  t3|  in. ; 
planta  and  nails  4  in. ;  ear,  with  tuft,  2  in. 

Hab.  Plains  of  Tibet 

July  27. — William  Yarrell,  Esq.,  Vice-President,  in  the  Chair. 
The  following  papers  were  read : — 

Note  of  the  Circulation  of  Crocooilus  lucius.     By 

Edward  Fry. 

In  a  recent  dissection  of  a  spemcien  of  the  CrocodUus  lucius, 
measuring  about  five  feet  four  inches,  I  discovered  an  arrangement 
of  the  arterial  system  which  is,  as  far  as  I  am  aware,  anomalous,  and 
which  may  perhaps  be  therefore  worth  recording. 

In  all  the  drawings  of  the  Saurian  circulation  with  which  I  have 
met,  the  left  ventricle  is  represented  as  giving  off,  in  addition  to  the 
right  aortic  arch,  a  common  trunk,  which  divides  into  two  arteries 
for  the  supply  of  the  fore-part  of  the  body,  which  for  a  short  course 
are  to  be  considered  as  arterise  innuminatse,  when  they  give  origin 
to  the  subclavian  arteries  and  pass  upwards,  one  on  either  side,  as 
carotids,  for  the  supply  of  the  head  and  face.  In  the  individual  in 
question,  however,  the  arrangement  was  this:  beside  the  right 
aortic  arch,  two  trunks  are  given  off  from  the  bulbus  of  the  left  ven- 
tricle :  of  which,  one  passes  immediately  to  the  supply  of  the  right 
fore-limb,  and  the  other  proceeds  upwards,  shortly  gives  off  a  con- 
siderable branch  as  a  left  subclavian,  and  then  continues  its  upward 
course  on  the  mesial  line  lying  immediately  on  the  under  side  of  the 
bodies  of  the  vertebrse,  in  a  channel  between  the  longitudinal  muscles 
of  either  side,  and  above  the  trachea,  until  it  almost  reaches  the 
posterior  nares,  where  it  subdivides,  its  branches  passing  over  the 
under  side  of  the  temporal  muscles,  and  going  to  feed  the  lower  jaw, 
as  well  as  supplying  the  sides  of  the  head. 

The  parts  which  this  singular  artery  supplies  prove  it  to  be  the 
analogue  of  the  carotids,  whilst  the  consideration  of  its  origin,  course 
and  termination  induces  me  to  believe  that  its  homological  relation 
is  with  the  inferior  pharyngeal. 

The  absence  of  any  such  arrangement  in  the  whole  subkingdom  of 
the  Vertebrata  is  to  be  remarked ;  and  in  conjunction  with  the  fact  that 
the  figure  of  the  Saurian  circulation  given  in  Miiiler's  '  Physiology ' 
(by  Baly,  vol.  i.  p.  1 74)  is  stated  to  be  from  an  individual  of  the  same 
species,  viz.  CrocodUus  lucius,  induces  me  to  suppose  the  anomaly 
above  recorded  to  have  been  an  individual  peculiarity. 

31* 
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Additional  Observations  on  thb  Cbtacba  op  thb  British 
Islands.     Bt  J.  E.  Gray,  Esq.,  F.R.S.  rtc. 

1 .  Since  my  former  paper  was  read,  I  have  been  enabled,  by  the 
kindness  of  Professor  Goodsir,  to  examine  the  specimens  of  Cetacea 
which  were  prepared  by  Dr.  Knox,  and  which  now  form  part  of  the 
anatomical  collection  of  the  Edinburgh  University. 

The  large  male  whale  which  came  ashore  on  the  5th  of  October 
1831,  and  was  seventy- eight  feet  long,  which  Dr.  Knox  in  his  Cata- 
logue calls  Balana  maxifnu3  borealis,  and  of  which  he  made  many 
most  interesting  preparations  of  the  soft  parts,  is  one  of  the  most 
beautiful  and  perfect  skeletons  I  have  yet  seen.  The  latter  is  for  the 
present  exhibited  in  the  elephant*  house  at  the  Zoological  Gardens 
of  Edinburgh,  but  unfortunately  it  is  suspended  so  high  that  I  could 
not  take  any  measurements.  It  is  a  Physalus,  very  nearly  allied  to 
what  I  have  called  Physalus  aniiquorum ;  but  it  differs  from  the  spe- 
cimen taken  at  Plymouth  in  the  lateral  processes  of  the  cervical 
vertebrae  being  higher  compared  with  their  length,  and  more  trun- 
cated at  the  end  ;  in  the  third  and  fourth  cerviod  vertebrae  not  b^ng 
so  much  expanded  beyond  the  aperture;  in  the  fifth  being  stiH 
thinner ;  and  in  the  sixth,  instead  of  a  complete  ring,  having  only  an 
elongated,  arched,  upper  lateral  process,  and  a  very  short,  rather  de- 
pressed lower  one;  and  the  seventh  only  an  upper  one.  Should 
this  species  prove  distinct,  it  might  be  distinguished  as  Physalus 
borealis. 

Dr.  Spittal,  who  saw  it  when  first  cast  ashore,  informs  me  it  was 
slate  or  grey,  and  the  tail  white  (probably  beneath).  The  baleen 
appeared  at  the  distance  black. 

2.  In  the  anatomical  museum  there  is  the  skeletcm  and  soft  part 
of  a  Dolphin  or  Bottle-nose,  which  was  sent  to  Dr.  Knox  from 
Orkney  in  May  1825.  It  was  a  female  and  weighed  fourteen  stone. 
It  is  described  in  Dr.  Knox's  '  Catalogue  of  the  Anatomical  Prepa- 
rations of  Whales/  Edinburgh  1 838,  as  No.  84,  Delphinus  nrsio. 

It  is  a  nearly  adult  specimen  of  Delphinus  leucopleurus,  lately  de- 
scribed by  Rasch,  Mag.  Zool.  1843,  p.  369,  from  a  specimen  taken 
at  Christiania  in  Norway,  figured  by  me  h'om  a  Norwegian  specimen 
in  the  '  Zoology  of  H.M.S.  Erebus  and  Terror,'  under  the  name  of 
Lagenorhynchus  leucopletirus. 

Dr.  Knox  gives  the  following  measurements:  entire  length  9  ft. 
6  in. ;  circumference  3  ft.  2  in.  Pectoral  10  inches  long ;  tail  1  ft.  2  in. 
wide ;  and  the  gape  9  inches. 

It  is  a  most  interesting  addition  to  the  British  fauna,  being  the 
second  of  this  genus  added  within  the  last  year. 

3.  I  may  remark,  that  Balana  minor  borealis  of  Dr.  Knox  in  the 
same  collection  is  the  Balanoptera  rostrata  of  my  papers. 

4.  In  the  same  collection  there  is  a  stuffed  skin  of  a  foetus  of  a 
Northern  or  Right  Whale  {Balana  Mysticetus),  two  feet  four  inches 
long,  showing  the  large  flap  near  the  edge  of  the  lower  lip,  "  destined 
to  cover  in  the  baleen,"  and  a  most  beautiful  skeleton  of  the  same 
specimen.     The  bones  of  the  head  are  distinctly  ossified,  but  the 
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rest  of  the  skeleton  is  only  cartilaginous.  There  are  also  (No.  36) 
"  the  teeth  of  the  foetal  Mysticete  preserved  in  alcohol ;"  and  Dr. 
Knox  observes,  "  they  never  cut  the  gums,  but  become  gradually 
reabsorbed,"  which  agrees  with  Professor  £schricht*s  account  of  the 
teeth  of  Megapteron ;  and  further,  Dr.  Knox  remarks,  "  The  integu- 
mentary system  fiimish  the  baleen,  which  is  evidently  a  modified 
form  of  hair  and  cuticle."  (p.  22.) 

5.  I  may  here  add,  as  determining  the  synonyma,  that  the  Phoca 
Leopardina  of  Professor  Jameson  in  WeddeFs '  Voyage,'  from  the  spe- 
cimen preserved  in  the  museum  of  the  Edinburgh  University,  is  the 
same  animal  as  I  described  under  the  name  of  Leptonyx  Weddelii, 
figured  in  the  '  Zool.  £reb.  and  Terror.' 

A  fcetus  extracted  from  a  specimen  of  the  Pilot  Whale  (Ghhioce' 
phalus  Svieval)  was  six  feet  long. 

In  Lagenorhynchus  leucopleurus  the  first,  second  and  third  cervical 
vertebrae  are  united  by  their  spinous  process,  the  rest  free. 

In  Giobiocephalus  Svieval  the  second  and  third  cervical  vertebrae 
are  united,  the  rest  free. 

In  Monodon  monoceros  the  second  and  third  cervical  vertebrae  are 

united  by  the  spinous  process,  not  by  the  body,  and  the  rest  are  free. 

r  In  Delphinus  Tursio  the  atlas  and  the  second  cervical  vertebra  are 

united  by  the  body,  the  spinous  and  lateral  processes,  and  the  rest 

are  free  and  thin. 

There  is  a  perfect  specimen  of  Hyperoodon  latifrons,  brought  from 
Grreenland  by  Capt.  Wareham,  in  the  museum  at  Newcastle,  rather 
smaller  (seven  feet  long)  than  the  one  from  Orkney  in  the  British 
Museum.  There  is  the  skeleton  of  an  adult  Hyperoodon  from  the 
Firth  of  Forth  in  the  anatomical  museum  of  Edinburgh  University 
with  the  skull  sixty  inches  long ;  the  crests  are  very  thick,  but  quite 
separate,  and  with  flat  perpendicular  walls  on  the  inner  side. 

There  is  another  skull  of  the  same  species,  from  a  specimen 
stranded  on  the  coast  of  Lancashire,  in  a  garden  near  Newly  Bridge. 


MISCELLANEOUS. 

THE  ROSE  CADDICE  SAW-FLY. 

A  WORK  devoted  to  the  investigation  of  the  manners  and  oeconomy 
of  the  species  of  insects  which  feed  upon  the  Rose-tree  would  extend 
to  several  volumes  ;  there  is,  in  fact,  scarcely  any  one  kind  of  vege- 
table, the  Oak,  perhaps,  excepted,  which  supports  so  many  distinct 
kinds  of  insects,  the  natural  history  of  many  of  which  is  still  unre- 
corded :  and  we  know  no  more  interesting  subject  of  garden-leisure 
than  the  examination  and  publication  of  the  details  of  their  habits, 
as  many  of  them  furnish  remarkable  details  which  could  not  fail  to 
be  highly  instructive. 

The  insect  which  is  the  subject  of  the  present  communication  is 
one  of  these  Rose-feeding  insects  whose  singular  ceconomy  renders  it 
very  worthy  of  attention.  For  many  years  we  have  regularly  noticed 
in  our  garden  at  Hammersmith,  during  the  last  week  of  May  and 
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the  first  of  Jane,  a  remarkably  briUiant,  golden-winged  fly  settling  on 
the  leaves  in  the  hot  sunshine,  and  darting  off  with  great  velocity  on 
being  approached.  This  insect  is  one  of  the  saw-flies  {Lyda  imamla), 
a  very  rare  British  species,  which  we  were,  of  course,  glad  to  per- 
ceive to  be  a  native  of  our  own  locality,  more  especially  as  from  its 
regular  appearance  we  had  no  doubt  of  ascertaining  its  habits ;  the 
larvse  of  the  genus  to  which  it  belongs  being  the  only  ones  in  the 
ftimily  Tenthredinide  which  are  destitute  of  the  false  legs  along  the 
ventral  parts  of  the  body. 

The  perfect  insect  is  represented  in  the  accompanying  woodcut, 
fig.  d,  rather  larger  than  life,  the  extent  of  the  real  expansion  of  the 
wings  being  indicated  by  the  straight  line  (fig.  e).  We  have  un- 
fortunately never  been  able  to  see  tibis  fly  deposit  its  eggs,  but  as  we 
have  found  its  larva  of  a  very  small  size  upon  the  rose-trees,  we 
have  no  doubt  that  it  is  upon  the  leaves  or  stems  of  those  trees 
that  they  are  laid.  Towards  the  end  of  June  and  through  the  month 
of  July  we  have  observed,  upon  different  varieties  of  the  Rose,  some 
curious  cases  formed  of  bits  of  rose-leaves  cut  into  strips,  and  care- 
fully rolled  up  into  a  long  cylinder,  or  rather  a  very  elongated  cone, 
one  end  of  which  remains  attached  to  the  leaf,  whilst  from  the  wider 
orifice  there  issued  forth  the  head  and  fore-part  of  the  body  of  a 
caterpillar,  which  we  at  once  recognized  as  that  of  a  species  of  Lyda, 
and  which  there  can  be  no  doubt  is  that  of  the  species  which  we  find 
in  the  winged  state. 

The  mode  in  which  these  terrestrial  caddice  insects  form  their  cases 
is  very  remarkable.    The  larvn  by  degrees  cut  off  one  edge  of  the 
leaf,  thereby  forming  a  strip  about  one-eighth  of  an  inch  wide,  at  the 
same  time  eating  a  portion  of  the  leaf  immediately  adjoining  the  slit 
which  they  make.    The  strip  of  the  leaf  is  gradually  lengthened  as 
the  insect  proceeds  upwards  or  downwards  along  the  edge  of  the 
leaf.     Its  mode  of  action  will  however  be  best  learned  by  our  fig.  a, 
which  represents  part  of  the  underside  of  a  leaf  with  its  attached 
case  and  inclosed  insect.     One  end  of  the  strip  is,  in  fact,  rolled 
round  the  insect's  body  (the  roll  being  fastened  by  silken  threads  of 
great  delicacy,  which  the  insect  spins},  whilst  the  other  end  of  the 
strip  is  only  detached  from  the  leaf  when  the  larva  has  arrived  at  its 
extremity.     As  however  the  insect  would  be  very  liable  to  the 
attacks  of  ichneumon-flies  and  other  insects,  if  the  strip  were  bent 
upwards,  the  insect  has  the  singular  instinct  to  roll  it  downwards,  so 
that  the  insect  whilst  feeding  is  entirely  protected  from  being  seen 
from  above  by  the  part  of  the  strip  nearest  to  the  body  of  the  leaf, 
seen  in  our  fig.  a,  to  the  left  of  the  head  of  the  insect,  the  uneven 
edge  of  the  leaf  above  its  head  being  the  part  from  which  it  has 
already  detached  a  portion  of  the  strip  which  it  has  wrapped  round 
its  body ;  it  will  also  be  seen  that  it  has  the  further  instinct  to  arrange 
the  serrated  edge  of  the  leaf  outside  of  its  case*  so  that  wet  is  thrown 
off  just  as  by  the  riles  of  the  roof  of  a  house.   There  is  a  still  farther 
display  of  instinct  in  the  strip  being  rolled  tpirally,  so  as  to  form  a 
long  case. 

The  roll  or  case  when  the  larva  is  full-grown  is  two  inches  long 


(fig.  b) ;  thia  however  ia  formed  by  the  kddition  of  Btrips  cut  off 
■ereral  leavee.     This  it  effects  by  ^tening  the  tip  of  a  fresh  1^  to 


the  top  of  its  half-formed  case,  and  then  thrusting  ita  he«d  and  fore- 
part of  its  body  out  of  its  caee,  it  commences  biting  off  the  freeh 
atrip,  bending  it  downwards  and  twisting  it  round  in  the  aame  direc- 
tion as  the  put  already  formed. 

The  full-grown  larva  is  nearly  an  inch  long,  of  a  green  dirty  colour, 
with  two  tix-jointed  antemue,  two  modei&te -sized  globose  black 
eyea,  three  pairs  of  thomcic  legs,  and  a  pair  of  laterally  porrected 
alender  three-jointed  feeler-like  organs  attached  to  the  exb'eroity  of 
the  underside  of  the  last  segment  of  the  body,  which  is  flattened 
beneath.  Fig.  c.  repreaents  the  larva  taken  out  of  its  case  and  mag- 
nified. When  taken  out  of  their  cases  they  appear  for  a  considerable 
time  very  uneasy,  writhing  about  without  any  regularity,  but  spin- 
ning a  number  of  very  deUcate  silken  threads  on  the  underside  of 
the  leaves,  pushing  themselves  by  degrees  between  the  under  surface 
of  the  leaves  and  this  bundle  of  threads ;  they  then  draw  the  threads 
more  tightly  at  the  edges  of  the  leaves,  causing  them  to  curl  a  tittle, 
this  being  effected  by  passing  the  head  from  side  to  side,  and  then 
retnming,  fastening  the  thread,  spun  from  the  mouth,  at  each  extr^ 

We  have  been  particular  in  describing  the  proceedings  of  this 
inMCt,  as  it  is  the  only  instance  we  have  ever  met  with  in  which  a 
case-making  larva  does  not  at  once  detach  the  particles  of  which  it 
constructs  its  case  from  the  leaves  or  twigs,  previous  to  attaching 
them  to  its  case,  thereby  rendering  the  case  porteble.  In  the  pre- 
sent instance,  of  course,  the  case  is  only  strictly  portable  when  the 
entire  atrip  is  detached  irom  the  leaf.  Moreover  this  insect  differs 
very  greatiy  in  its  habits  from  those  of  the  previously  noticed  spemes 
of  t^e  genus  to  which  it  belong**. 

As  ^e  Larva  disappears  at  the  end  of  July  and  the  imago  does  not 
appear  till  the  following  May,  there  is  no  doubt  that  the  intervening 
time  is  passed  in  the  pupa  state,  most  probably  unde^round. — 
1.  O.  Vf.— Gardeners'  Chronicle/or  Oct.  16. 

*  A  Hemoir,  bv  Hubn,  on  a  ipecie*  with  precifely  similar  habils,  but 
which  forms  its  roll  of  hazel-leave^  ii  given  in  the  *  liitatnna  de  la  Sodilh 
de  PhyNque  et  d'Histoire  Nalurelle  de  Oenive,'  torn.  ix.  1842,  of  which  a 
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On  the  Organogeny  of  the  Irregular  Corollas.    By  F.  Barneoud. 

In  the  memoir  which  I  have  the  honour  of  submitting  to  the  Aca- 
demy, I  have  described  the  results  of  further  researches  on  the  oi^- 
nogeny  of  the  irregular  corollas.  I  shall  briefly  indicate  the  principle 
in  this  abstract.  In  the  monocotyledons  the  study  of  the  develop- 
ment of  the  flower  of  the  Cannea  afforded  direct  proof  that  it  is  the 
stamina  only  metamorphosed  into  petals  in  a  more  or  less  complete 
manner  from  their  first  appearance,  which  impart  to  the  corolla  its 
irregular  aspect.  The  two  outer  ternary  verticils  are  always  deve- 
loped one  after  the  other,  precisely  as  the  calyx  and  corolla  of  dico- 
tyledons. This  law«  which  I  have  verified  in  more  than  ten  fanulies, 
appears  to  be  very  general  among  monocotyledonous  plants.  In  the 
dicotyledons  the  adult  corolla  of  the  Acanthacea^  GlobularUe,  Gesne- 
riacea,  Bignoniacea  and  Goodeniacea,  which  is  frequently  far  from  re- 
gular, presents  itself  on  its  first  appearance  in  the  form  of  a  small 
cupule  with  five  very  equal  and  rounded  teeth  at  the  border,  but 
this  state  is  more  or  less  ephemeral  according  to  the  genera  and  spe- 
cies. Very  soon  the  unequal  elongation  of  the  divisions  of  the  co- 
rolla, their  different  degrees  of  adhesion  or  their  partial  atrophy, 
determine  a  very  marked  irregularity.  The  same  applies  with  respect 
to  the  flower  of  Centranthus  in  the  Valerianea,  to  that  of  the  Lobe^ 
liacea  and  of  the  Scrophulariacea.  In  this  last  family  the  corolla  of  the 
Calceolaria,  one  of  the  most  anomalous  of  the  vegetable  kingdom,  is 
reduced  at  its  origin  to  a  scooped-out  cupola,  which  is  very  regular 
and  furnished  with  four  equal  minute  tee^  ;  the  nascent  calyx  like- 
wise presents  but  four  divisions. 

The  highly  remarkable  floral  envelope  of  Begoniacem  likewise  ap- 
pears at  the  period  of  its  formation,  as  regards  both  male  and  femsJe 
flowers,  in  the  form  of  a  continuous  ring,  and  exhibits  at  its  cir- 
cumference five  very  equal  small  segments  ;  but  there  are  some  of 
them,  especially  in  the  male  flowers,  which  disappear  entirely  or 
which  become  in  part  atrophied,  so  as  to  give  to  the  coloured  enve- 
lope that  peculiar  structure  which  forms  its  principal  character. 

From  the  facts  detailed  in  my  two  memoirs  and  derived  from  the 
study  of  genera  with  irregular  flowers  from  twenty-five  natural  fami- 
lies, I  feel  justified  in  deducing  the  foUowing  consequences  :  — 

1.  The  simple  theory  announced  by  DeCandolle  as  early  as  1813, 
according  to  which  the  irregular  flowers  should  be  referred  to  regular 
types  from  which  they  appear  to  have  degenerated,  must  be  admitted 
as  true,  although  conceived  d  priori,  and  solely  from  the  attentive 
examination  of  some  cases  of  peloria,  or  of  flowers  which  have  become 
regular  at  the  adult  age.  But  if  in  the  actual  state  of  science,  orga- 
nogeny affords  us  a  direct  demonstration  of  this  important  principle 
of  botanical  philosophy,  I  must  add,  that  the  symmetry  of  zn  irregular 
flower  even  at  its  very  origin  does  not  always  strictly  exist ;  it  is  fre- 

translation  appeared  in  the  '  Annals  of  Natural  History,'  vol.  xi.  1843.  The 
memoir  chiefly  details  the  mode  in  which  the  leaf  is  fastened  into  a  spiral 
coil  by  the  larva.  The  author  was  unaware  to  what  species  or  genus  it 
belonged. 
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quently  merely  indicated  by  empty  places  where  the  absent  organs 
are  ne^er  developed,  as  is  very  readily  seen  with  respect  to  the  sta- 
mina of  those  plants.  We  may  therefore  infer  among  the  ordinary 
causes  of  disturbance  in  the  floral  symmetry,  such  as  abortion,  mul- 
tiplication,  degenerescence  and  adhesion,  likewise  that  of  the  non- 
development  of  organs. 

2.  With  respect  to  the  origin  of  the  union  of  the  stamina  called 
monadelphous,  diadelphous,  polyadelphous  and  synantherous,  their 
adhesion  is  always  subsequent  to  their  first  formation.  The  family 
of  the  Stylidia  (Stylidhtm  adnatum)  alone  appears  to  me  to  furnish  a 
remarkable  exception  to  this  rule  as  regards  the  adhesion  of  the 
styles. 

I  shall  here  enumerate  three  principal  kinds  of  irregularity  among 
all  the  irregular  coroUas  which  I  have  examined : — 

1«  Irregularity  by  simple  inequality  of  development  among  the 
several  segments  of  the  corolla,  with  complication  of  adhesion  or 
eomplete  atrophy  or  arrest  of  growth ;  this  is  the  most  common. 

2.  Irregularity  by  deviation,  where  the  segments  although  equal 
torn  all  of  the  same  side ;  for  instance,  the  corolla  of  Scavola  lavi' 
gata  (Goodeniaceai),  and  the  genera  wi^  ligulate  florets  of  the  Cam" 
poaita* 

8.  Irregularity  by  simple  metamorphosis  of  the  stamina,  as  in  the 
family  of  the  Cannes  and  probably  that  of  the  Zingiberacea^ — Comptes 
Rmdus,  Aug.  16, 1847. 

Ghamsea,  a  new  genua  of  Birds  allied  to  Parus.   By  Wm.  Oambkl. 

Bill  short,  tapering  to  the  point,  acute  and  compressed.  Both 
mandibles  entire,  ridge  of  upper  elevated,  and  curving  nearly  from 
the  base  ;  the  depression  for  the  nostrils  large,  oval  and  exposed ;  the 
nostrils  opening  beneath  a  membrane  in  the  depression.  Wings 
very  short  and  much  rounded.  Tail  very  long  and  graduated.  Tarsus 
long. 

Chanuea/asciata,  nobis.     Ground  Tit. 

Parus  fasciaitts^  nobis.  Proceed.  Acad.  Nat.  Sci.  vol.  ii.  p.  265. 

This  interesting  bird,  placed  provisionally  among  the  Titmice,  I 
have  now  made  the  type  of  a  new  genus,  not  being  able  as  yet  to 
find  a  suitable  place  for  it  among  those  already  described. 

For  several  months  before  discovering  the  bird,  I  chased  among 
the  fields  of  dead  mustard  stalks,  the  weedy  margins  of  streams,  low 
thickets  and  bushy  places,  a  continued,  loud,  crepitant,  grating  scold, 
which  I  took  for  that  of  some  species  of  wren,  but  at  last  found  to 
proceed  from  this  v^en-tit,  if  it  might  so  be  called.  It  is  always 
difi^cult  to  be  seen,  and  keeps  in  such  places  as  I  have  described,  close 
to  the  ground ;  eluding  pursuit  by  diving  into  the  thickest  bunches 
of  weeds  and  tall  grass,  or  tangling  bushes,  uttering  its  grating  wren- 
like note  whenever  an  approach  is  made  towards  it. 

But  if  quietly  watched,  it  may  be  seen,  when  searching  for  insects, 
to  mount  the  twigs  and  dried  stalks  of  grass  sideways,  jerking  its  long 
tul,  and  keeping  it  erect  like  a  wren,  which,  with  its  short  wings, 
in  such  a  position  it  so  much  resembles ;  at  the  same  time  uttering 

Ann.  8f  Mag.  N.  Hist.  Vol.  XX.    Suppl.  32 
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a  very  slow,  monotonoos,  singing,  chickadee  note,  ISk.tj^  peepee 
pee  peep ;  at  other  times  its  notes  are  varied,  and  a  slow,  whistlmg, 
continued  pwit,  pmit,  pmt,  pwit^  pwit,  pwit^  may  be  heard.  Again, 
in  pleasant  weather  towards  spring,  I  have  heard  them  answering 
one  another,  sitting  upon  a  low  twig,  and  singing  in  a  less  solemn 
strain,  not  unlike  a  sparrow,  a  lively  pit,  pit,  pit,  trrrrrrrr,  but  if 
disturbed,  at  once  resuming  ^eir  grating  scold.--HSt//tiiiim*9  Jotamal 
for  Sept.  1847. 


METEOROLOGICAL  OBSERVATIONS  FOR  OCT.  1847* 

ChUwick. — October  1.  Hasy:  cloudy.  2.  Cloudy.  3.  Li|^t  clouds  and  fint : 
overcast.  4.  Foggy  :  fine.  5.  Fine :  light  clouds :  clear  at  night.  6.  Deoae 
fog  :  very  6ne  :  lightning  and  rain  at  night.  7.  Fine :  rain  :  lightning  at  nip^ht : 
clear.  8.  Very  fine.  9,  10.  Rain.  II.  Rain  in  forenoon:  clear  at  night. 
12.  Slight  fog :  very  fine.  13.  Foggy :  hasy :  cloudy  at  night.  14.  Hazy  and 
driszly :  cloudy.  15.  Haiy  and  cold :  slight  rain.  16.  Foggy :  fery  fine.  17. 
Foggy,  with  slight  drizsle  :  very  fine.  18.  Slight  fog :  rain.  19.  Exceedingly 
fine  :  rain.  20.  Very  fine  :  rain  at  night.  21.  Rain :  clear  at  night  S2.  Fine. 
23.  Densely  clouded  and  boisterous :  rain.  24.  Slight  showers.  25.  Very  clear : 
fine :  clear  and  frosty.  26.  Frosty :  uniformly  overcast.  27.  Fine :  rain.  28. 
Hasy  and  mild.  29.  Exceedingly  fine.  9a  Overcast  and  mild.  SI.  Cloudy 
and  mild. 

Mean  temperature  of  the  month 52^*14 

Mean  temperature  of  Oct.  1846    50  'S7 

Mean  temperature  of  Oct.  for  the  last  twenty  yean    50  *4S 

Average  amount  of  rain  in  Oct 2*60  inches. 

BotloH, — Oct.  1— >5.  Cloudy.  6.  Rain.  7.  Fine:  rainr.M.  8.  Fine.  9.  Fog: 
cclipte  of  the  sun  invisible  until  three^uarters  over :  fog.  lOt  Rain :  rmin  ▲.!(• 
11—13.  Fine.  14,  15.  Cloudy.  16.  Fine.  17,  18.  Fog.  19,20.  Fine. 
21.  Cloudy:  rain  a.m.  22.  Fine.  23.  Cloudy:  rain  r.ir.  24 — ^86.  Fine. 
27.  Rain :  rain  a.m.  and  r.M.  28.  Fog.  29.  Rain :  lain  a. at.  9a  Fine : 
rain  a.m.    31.  Cloudy. 

p  Sandwick  Mante,  Orkney, — Oct.  1.  Clear:   cloudy.     2.  Cloudy:  clear.     3. 
Cloudy.    4.  Cloudy :  drops.      5.  Bright :  showers.      6.  Showers.     7.  Drisle. 
8.  Drisile :  clear :  aurora.     9.  Clear :  cloudy.     10.  Cloudy :  drissle.     1 1.  Clear 
fog.     12.  Fog.     13.  Cloudy :  clear :  aurora.     14.  Cloudy: clear.     15, 16.  Clear 
cloudy.     17.  Showers:  drissle.     18.  Rain.     19.  Damp:  rain.    20^  21.  Shovrers 
clear.     22.  Showers:  rain.      23.  Showers:  sleet- showers.      24.  Slect-sbowers. 
S5.  Clear.    26.  Drops:  showers.    27.  Bright:  drops.    28.  Cloudy.    29.  Cloudy: 
shower :  lightning.    30.  Showers :  rain.     31.  Bright :  cloudy. 

Applegarth  Mame,  Dumfnei-thire, — Oct.  1,  2.  Chill  and  droughty.  S,  4k 
Dull,  but  fair.  5.  Fair  a.m.  :  showery  r.i(.  6.  Heavy  rain  a.m.  7.  Heavy 
rain  A.M. :  flood.  8.  Frequent  showers.  9.  Fine  a.m.  :  rain  p.m.  10.  Heavy 
rain.  11.  Fair:  rain  in  the  night  preceding.  12.  Fair  and  fine.  IS.  Fair, 
but  raw  and  cloudy.  14,  15.  Fair,  though  chilly.  16.  Very  fine  clear  day. 
17.  Dull  and  cloudy.  18.  Dull  and  cloudy :  rain  f.m.  19.  Heavy  rain.  20^ 
21.  Occasional  showers.  22.  RainA.M. :  very  heavy  r.M.  23.  Rain  early 
A.M. :  fine  day.  24.  Heavy  showers.  25.  Fair :  fine :  clear.  26.  Rain  nearly 
all  day.  27.  Heavy  rain  and  flood.  28.  Fog:  cleared  r.M.  29.  Fair  and  fine. 
90.  Fair  a.m.  :  heavy  rain  r.M.     31.  Rain  early  a.m.  :  cleared. 

Mean  temperature  of  the  month 49^*5 

Mean  temperature  of  Oct.  1846 49  '5 

Mean  temperature  of  Oct.  for  twenty-five  years 49  *6 

Average  rain  in  Oct.  for  twenty  years      3*56  inches. 

Rain  in  Oct.  1847  509      „ 
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